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PREFA.CE

In April 1976, the Director, Office of Management and Budget
(OMB), issued a policy for the acquisition of major systems intended
to effect reforms that would reduce cost overruns and maximize
performance. OMB Circular Number A-109 describes an iterative
program that forms the basis of today's approach to acquisitions
within the Army. :entral elements of the program are identification
of mission needs (performance requirements) and evaluation of options
(performance evaluation). This approach provides a logical basis for
making decisions in the acquisition process to meet-the mission needs
in an economical, effective, and efficient manner.

The Army has recognized the importance of Manpower and
Personnel Integration (MANPRINT) in achieving identified performance
goals during the acquisition of hardware and operational software
systems. MANPRINT goals and constraints are stated in System
MANPRINT Management Plans (SMMP) and are included in system
requirement and contractual documents. Army Regulation 602-2,
MANPRINT in the Materiel Acquisition Process, describes the program
policies.

The Recriirement for an ND! MANPRINT Guide

The requirement for a Nondevelopmental Item (NDI) MANPRINT
guide has evolved from the increasing emphasis on NDI as an
acqui'sition strategy and the continued need to optimize total system
performance--"Getting more bang for the bucks".

The 1987 Defense Authorization Act includes language that may
influence the Department of Defense to move increasingly toward NDI
for future procurements. One of the major challenges in producing
this procurement guide is to develop the methodologies for deciding
whether MANPRINT requirements can be met in an NDI procurement,
recognizing that in many cases Army specifications and standards will
not be fully met by available hardware in the marketplace.

MANPRINT/NDI APr2roach

The MANPRINT NDI handbook addresses the critical areas of
NDI-MANPRINT interface by examples and discussion of how MANPRINT
applies to the NDI acquisition process as the NDI strategy develops
through each period of activity. This Handbook is = intended to
provide specific wording or to supplant specific advice available
from Subject Matter Experts (SME). The guide is intended for use in
establishing the key MANPRINT issues which are to be included in the
Independent Evaluation Plan (IEP). MANPRINT issues (which are
addressed in terms of manpower, personnel, training, safety, health
hazards, and human factors) support the Army's requirements and

iii
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constraints as they pertain to soldier performance and capabilities
for the system under consideration.

Once the issues are addressed in the IEP, th,7y can be included
as part of the Market Investigation (MI) and the results integrated
in the NDI procurement solicitation.

A major use of the guide is to aid in the development of ques-
tions for industry. These questions will be used as part of the
market investigation (MI) and solicitation process. Since a goal of
NDI is to minimize testing, much of the basic information for
MANPRINT market decisions will be derived from the MI and
solicitation responses. The questions asked must relate to the
critical performance issues used to develop the IEP and should
encompass all six MANPRINT domains.

The general approach used in the guide stresses total system
performance by: defining the MANPRINT performance concerns;
developing MANPRINT issues relevant to those concerns; preparing
questions that address the performance issues during the MI; and,
linking the MI questions to the MANPRINT issues and domains.

iv
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CNAPTER I
tINTRODUCTION

1.1 ~~~

a. The purpose of this handbook is to assist the Army in
obtaining systems through NDI acquisitions that optimize the Army's
1-.NPRINT requirements, thereby enhancing total system performance.
In order to achieve this goal, the guide considers all stages of the
NDI process. The guide is designed to aid users in:

"* Defining the system performance requirements and constraints
from a MANPRINT perspective;

"* Specifying issues for the six MANPRINT domains that affect
those performance requirements and constraints;

" Developing questions that address identified issues and can
be sent to industry as part of the market investigation;

" Evaluating the viability of an NDI acquisition based upon
the informatiin from the market investigation; and

" Determining what MANPRINT requirements should go into the
NDI solicitation document.

b. in accomplishing these goals, the guide is consistent with
Federal Acquisition Regulations, and Defense, Army, and AMC Federal
Acquisition Regulation Supplements that govern procurements.

2.2 Aoplicahilitv

The proponent for this guide is the Army Materiel Command
(AMC). MANPRINT, however, requires the coordinated efforts of both
Training and Doctrine Command (TRADOC), AMC, and the Program
Executive Officer (PEO) (for PEO managed systems). For this reason,
this handbook is written to cover all perspectives. By developing an
increased understanding of the integrated nature of the MANPRINT
process, this guide will be useful to materiel developers,
logisticians, combat developers, training developers, and MANPRINT
mahagers in all organizations.

There are two critical aspects of MANPRINT. The first links
the design of the system to its expected field performance in the
hands of the likely military operators and maintainers. The second
critical aspect is timing--MANPRINT must be considered early in the
acquisition process. By doing so, the materiel, combat, ind training
developers and logisticians will be able to influence the selection
of, and modifications to, NDI systems.

1-1
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1.3 Acronyms. Terms. and References

a. Acronyms and Abbreviations. A complete listing of acronyms
used throughout this document can be found in Appendix C.

b. Terms. NDI-MANPRINT terms are explained as they are
introduced in the body of the text.

c. References and Selected Reading List. References are listed
at the end of each chapter. A consolidated listing of references used
in de-eloping this guide and related materials is contained in
Appendix D along with information on how to obtain the publications
listed.

1.4 Handbook Description

This handbook is designed to show how MANPRINT can be developed
and applied during the normal evolution of the NDI acquisition
process--from initial identification of a need during preprogram
activities through follow-on test and evaluation in the Production
and Deployment Phase. Areas requiring expanded detail are discussed
in separate sections. The following information is provided to aid
user effectiveness.

1.4.1 Handbook Organization.

This guide is organized to provide help to all users--from
novice to expert. The general organization of this handbook, as well
as of each chapter, is to present the big picture, highlight the
areas with MANPRINT implications, and then develop the MANPRINT
activities and applications within those areas.

a. The Big Picture.

C is a synopsis of the NDI Acquisition Process.

C provides a synopsis of the MANPRINT program, the
relationship of MANPRINT to total system performance and an
introduction to the MANPRINT domains.

b. Key Areas.

atar is an overview of how MANPRINT applies to the NDI
acquisition process.

c. MANPRINT Development and Applications.

Chapters 5. 6. 7. 8. and 9 deal with the specifics of how
MANPRINT is incorporated and applied during preprogram activities and
each of the NDI Acquisition Phases. A separate chapter deals with
the Milestone Decision Reviews.

1-2
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d. Areas of Concentration.

C provides additional detail on MANPRINT evaluation
which is the cornerstone of MANPRINT in NDI.

Captft. In addresses training devices with concentration on a
unique category of NDI--commercial training devices.

1.4.2 Chapter References.

At the end of each chapter, a book symbol will contain the
appropriate references and related reading materials for additional
information. References used within each chapter will be cited by
referring to the chapter reference block and citat 4 on listed--for
example, the reference (See 2a) would refer you to the chapter
reference block at the end of Chapter 2, reference "a.". A
consolidated listing of publications containing full citations is
provided in Appendix D along with publication ordering information.

1.4.3 Examples.

a. Two styles of examples are provided. The first type is
incorporated in the body of the text to clarify or illustrate the
text material. The second type of example, indicated by the
following symbol, is provided throughout this guide to show
applications of the text material.

b. Examples are provided for clarification purposes and
represent an acceptable approach, but not necessarily the only one,
to applying MANPRINT.

1.5 Tntroduction to MANPRINT Example•: The Commercial Generator
Sets and A~Ambagegs 1CCGSA Program

1-3
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a. Throughout this guide, examples are provided to enhance
u;nderstanding of MANPRINT applications in an NDI acquisition. These
examples employ a combination of actual and hypothetical information
based on the Commercial Generator Sets and Assemblages (CGSA)
program.

b. The CGSA program is an NDI acquisition of commercially
available--some military enhancement will be necessary--generator
sets for extended use in meeting military requirements for quiet,
reliable, electric power. The program consists of both skid mounted
and towed configurations in ranges from 3 KW to 100 KW sizes.

c. The CGSA's primary function will be to provide electric
power to enhance the mission performance of operational forces and
systems on the integrated battlefield. CGSAs will replace, or
supplement, existing military standard sets in combat, combat
support, a:-d combat service support units Army wide. Supported
systems include command, control, communications and intelligence
(C3 j) systems, weapon systems, and logistics systems, including
maintenance and medical support activities, operating in a mobile
field environment.

1-4



ANC-P 602-2

CHAPTER 2
NONDEVELOPMENTAL ITEM OVERVIEW

2.1 What ig a ndevP1opmenta1 ItetAm?

Nondevelopmental Item (NDI) refers to materiel that requires
little or no development effort (and, therefore, little or no
development expenses) by the Army. Normal sources of NDI materiel
include commercially available products which may or may not require
modification, materiel developed and in use by other US military
services or Government agencies, and materiel developed and in use by
other countries.

2.2 Nondeaevopm ntal term Procurement

The Army has traditionally developed most of its own equipment
but increasingly is seeking NDI procurements to take advantage of the
benefits available in systems that are already designed, developed,
tested, and in production. The acquisition alternatives available
cover a full spectrum from traditional full development programs to
classic "off-the-shelf" NDI. Figure 2-1 shows the spectrum of
acquisition strategies available. (See Reference 2c for a complete
discussion.)

TRADZTZONAL OR TAILOARD NOND3VZLOPK3TAL 1229Ji ji I I . .

INTEGRATION CATEGORY B CATEGORY A

&V =1131 3LI5TE 189L4 or-a-at D
DBRILOPI33E#TAN STNDR f IADUNLZIAX119 194620M1 vr-u:-uuur D

Figure 2-1 -- Acquisition Spectrum and NDI Categories

2.2.1 NDI Advantages.

NDI otters several major benefits:

a. Time to field is greatly reduced. This provides increased
responsiveness to the users' needs.

b. Research and development costs are reduced. This provides
lower overall acquisition costs.

2-1
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C. SVat J-of-the-art technology is used to satisfy user needs.

d. Mobilization base is expanded to include available
commercial production facilities. Included are the commercial data
(specifications, standards, and drawings) as it exists (Level 2).

e. Logistic support burden or costs can be significantly
reduced through available provisioning manuals and special tools. The
value derived from this can be enhanced through current supply and
maintenance system flexibility.

2.2.2 Other NDI Considerations.

Along with advantages, there are also areas of concern that
should be considered:

a. The materiel may not meet all of the users' initial re-
quirements.

b. Essential Integrated Logistics Support (ILS) activities
normally accomplished in preproduction phases must be accelerated and
may increase up-front costs.

c. Proliferation of hardware and software systems may result,
which can cause logistics support, training, and configuration
management problems.

d. Safety deficiencies need to be evaluated to determine whether
or not they pose an unacceptable risk.

e. The current program management documents such as the Basis of
Issue Plan (BOIP), Department of the Army Master Priority List
(DAMPL), Basis of Issue (BOI), and Table of Organization and Equipment
(TOE) authorization process must be expedited due to the shorter NDI
acquisition cycle.

f. Human factors engineering may not be adequately addressed.

2.3 Types of NDI

There is frequently a misconception that NDI and off-the-shelf
commercial equipment are synonymous. As shown in Figure 2-1, there are
different categories of NDI procurements in use in the Army. NDI
categories are described in the following paragraphs. (See Reference
2a for more information.)

2.3.1 NDI Category A.

Category A procurements involve off-the-shelf items
(commercial, foreign, other service) to be used in the same

environment for which the items were designed. In this categ.ry, the
item requires no development or modification of hardware or
operational software, and testing is generally not required.
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2.3.ý NDI Category B.

Category B procurements involve off-the-shelf items (com-
mercial, foreign, other service) that will be used in an environment
other than that for which they were designed. Here, the item often
requires ruggedization, militarization or other modificatiuns to the
hardware or operational software. Although these modifications are
"design changes", the opportunity for hardware redesign for MANPAINT
purposes is usually minimal.

2.3.3 NDT Integration (formerly NDI "Other").

This category of NDI refers to procurements which make maximum
use of NDI items as subsystems, modules, or components contributing to
a materiel solution that entails system .ntegration. This category
requires ded.*cated R&D effort for systems engineering, software
modification or development, and testing to ensure the total system
meets user requirements and is producible as a system. In this case,
there may be opportunities for MANPRINT input to hardware and software
design.

2.4 The NDI Acqcuisition Process

Figure 2-2 (next page) provides an overvie of the NDI materiel
acquisition process. To enhance understanding, the NDI-MANPRINT
process will be presented in four stages: Requirements-Tech Base
Activities (activities prior to program initiation), Proof of
Principle Activities, Development Proveout Activities, and Production
and Deployment. (See also Figure 4-1, page 4-1, for a comparison of
NDI and traditional full development life cycles.)

2.4.1 Requirements-Tech Base Activities.

As shown in Figure 2-2 (next page), the acquisition events
begin during preprogram initiation, when the decision to seek a
materiel solution to an identified deficiency is made. The TRADOC
proponent school develops the Operational and Organizational (O&O)
Plan which is reviewed by AMC. The approved O&O Plan is the program
initiation (PI) document.

2.4.2 Proof of Principle Activities.

a. Market analysis activities provide the required information
to determine whether or not to pursue an NDI solution to the
identified materiel deficiency. Market analysis is conducted in two
phases: Market Surveillance and Market Investigation. Each activity
is introduced below but will be further detailed in the appropriate
chapter.

b. At program initiation, a Concept Formulation Package (CFP)
is developed to determine if NDI is feasible as an acquisition
strategy. "Feasibility" refers to the availability of commercial
products with a potential to satisfy the materiel need. NDI
feasibility is determined based on information from the market
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surveillance. Market surveillance is an ongoing activity conducted by
AMC laboratories and Research, Development, and Engineering (RD&z)
Centers, and the US Army Security Assistance Command (USASAC) to
maintain an awareness of commercial products and the technologies
being developed and applied in the private sector (to include foreign
products) with potential for Army use. The feasibility determination
is made by the AMC commodity-oriented MSC's initial technical
assessment based on TRADOC's operational requirements (essential user
needs).

PREPROGRAM ACTIMVIES PROOF O PRINCIP ACTIVmES
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Army's ability to seek a competitive solution.

d. The O&O Plan is used as the principal basis for developing
the Independent Evaluation Plans (IEP) which describe the issues an--
evaluation criteria to be addressed in the MI. As the users' needs
become more defined, the Required Operational Capability (ROC) is
developed and forms the basis for eventual solicitation. Subsequent tc
the MI, Independent Evaluation Reports (IER) (technical and
operational) are written which become the central documents used at
the Milestone Decision Review '-(MDR) in determining approval or
disapproval of the NDI acquisition strategy.

e. Other actions are ongoing throughout each activity period.
For example, the Test Integration Working Group (TIWG) is preparing
the Test and Evaluation Master Plan (TEMP). The TIWG-TEMP process,
while not an exclusive MANPRINT activity, starts during Proof of
Principle activities and provides an important contribution to the
overall success of the MANPRINT process. The role and importance of
the other program documents are omitted here for purposes of brevity
and will be discussed in Chapter 6.

2.4.3 Demonstration Proveout Activities (if required).

Once an NDI solution is authorized, the AMC commod 'y-oriented
MSC updates the Acquisition Plan to support contracting dfforts and
finalizes the ILSP with consideration for special factors relating to
the approved accelerated acquisition program. During the period, AMC
in coordination with TRADOC prepares a formal specification or
Functional Purchase Description for the solicitation. At the
Milestone III Decision review, the Acquisition Strategy is approved
and the item is type classified.

Category B and NDI Integration (formerly "Other") procurements
incorporate modifications of hardware and operational software. These
changes provide a limited opportunity to influence the design of
modifications. Additionally, preproduction qualification testing may
be required and information may be developed through qualification and
user testing to answer remaining concerns.

2.4.4 Production and Deployment.

a. Procurement and Production.

(1) The two methods of procurement generally employed in an NDI
acquisition are Two-Step Sealed Bidding and Negotiation. In both
methods, offerors are asked to provide information to demonstrate that
their proposed NDI hardware and operational software will meet the
government's performance requirements. The questions and issues
addressed during the MI and the resulting information generated
provide a basis for determining what additional information should be
required in the offeror's response to the solicitation in order to
ensure that the products offered meet minimum performance and
operational characteristics.
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(2) The solicitation issued to industry will be predicat.ed on
full and open competition unless an approved Justification ant
Approval document is obtained per FAR 6.3. The solicitation docurent
must describe in detail the information that the Army will require
from all offerors to determine whether or not technical and
operational requirements will be met. Information requirements can be
addressed in the Statement of Work, Contract Data Requirement Lists
(CDL.L), and Instructions to Offerors, and should be tailored to
solicit the minimum information required to address any unresolved
issues contained in the IEP.

b. Deployment.

(1) During this period, operational units are trained,
equipment is distributed, and logistics support proyided. The Army has
the materiel release process to assure that mateiiel released to the
field is suitable in terms of safety and health, human factors
engineering, performance, reliability, quality, environmental factors,
and availability and adequacy of logistics support.

(2) Systems are fielded under the Total Package/Unit Materiel
Fielding (TP/UMF) concept. TP/UMF minimizes the workload of the
gaining unit by gathering the end item and all required support into a
single package which is identified, assembled, funded, and deprocessed
by the MATDEV. (For more information, see Reference 2c)

2.5 Cha~ter References

FOR ADDITIONAL INFORMA 770N ON
CHAPTER Z REFER TO:

S2 AR 70-1, System Acquisition Policyan

Procedures

2b. DA PAM 11.25, Life Cycle Sysem Management
Model for Army Systems

2c. AMC-TRADOC PAM 70-2, Materiel Acquisition
Handbook
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CBAPTER 3
MANPRINT OVERVISW

3.1 What is MAMPRINT?

a. The Manpower and Personnel Integration (MANPRINT) Program is
a comprehensive management and technical program to assure total
system effectiveness by continuous integration into materiel
development and acquisition of all relevant information concerning
Manpower, Personnel, Training, System Safety, Health Hazards, and
Human Factors Engineering. MANPRINT achieves this objective by
focusing attention on soldier performance and reliability as an
integral part of total system performance and emphasizing front-end
planning to achieve an optimum soldier-materiel system design during
the acqu/sition process. (Reference 3a.) The initial emphasis of
MANPRINT has been on affecting changes in traditional development
acquisitions and much of the initial guidance is stated in
developmental terms. To understand and apply MANPRINT in NDI
requires an understanding of the underlying MANPRINT principles and
objectives. In an NDI acquisition, the principles and objectives
remain the same; it is the approach to achieving these goals that
will differ.

b. The application of MANPRINT in the materiel acquisition
process is achieved through early development of goals and
constraints which are then translated into system performance
requirements that include the soldier. For example, in developing a
weapon system, one requirement might be that the weapon must be able
to hit a target 8 out of 10 firings. From a MANPRINT perspective,
the same requirement would state that a trained, weapon equipped
soldier must be able to hit a target 8 out of 10 firings thereby
shifting the emphasis from hardware performance to an integrated
soldier and.machine system performance. It should be noted that the
MANPRINT perspective changes the equipment requirement. If the
soldier must hit the target 8 out of 10 times, the weapon may have to
be perfect (an unreasonable requirement) or the weapon may have to
compensate for the soldiers weakness (inability to determine range,
etc.).

3.2 MANPRTNT and Tntal Sygtem P~rfnrmAnnA

a. MANPRINT's goal is to optimize total system performance.
From a MANPRINT perspective, a total system includes the equipment
(both hardware and software), the trained operators, maintainers, and
support personnel, as well as the environment in which the total
system must perform. The relationship of these various factors to
the goals of the MANPRINT program are shown in Figure 3-1 (next
page).

b. The underlying concept is that the MANPRINT objectives must
be considered from a total system perspective. The new system must
be evaluated on varying levels of interaction--at the soldier
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Figure 3-1--MANPRINT Goals and System Performance

(operator, maintainer, supporter) level, at the organizational
level, and at the Army (mission) level in order to assess the total
system impact.

c. This total system perspective leads to a succession of
MANPRINT considerations that need to be addressed prior to and during
NDI acquisitions.

3.3 The MANPRINT Domains

Soldier performance goals and constraints are addressed in
MANPRINT through six domains: Manpower, Personnel, Training, Human
Factors Engineering, Syste Safety, and Health Hazards.

NOTE: Some of the language used in describing the domains refers to
developmental systems. This is done intentionally to provide an
appreciation of the full scope of the domain.

3.3.1 MANPOWER.

a. Manpower addresses the affordability aspects of the Army's
military and civilian human resources in terms of requirements (what
we need) and authorizations (what we can have) resulting from the
impact of new materiel systems. Manpower includes analysis of the
numbers (reflected in spaces) and capabilities (reflected in MOS and
grade) of people needed to operate, maintain, and support new
materiel being considered or acquired. This includes maintenance and
supply personnel as well as personnel required to support and conduct
training. It requires a determination of the Army manpower changes
generated by the addition of a new materiel system, comparing the new
manpower needs with those of the old system(s) being replaced, and an
assessment of the impact of the changes on the total manpower limits
of the Army. If, given manpower constraints or priorities
established by Department of the Army, the new materiel system cannot
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be supported by projected human resources, then changes in system
design, organization, or doctrine are made to achieve affordability.
(Reference 3e.)

b. The soldier performance aspects of manpower include
workload (can the system be :perated and maintained at the designated
manning levels?) and the impact of degraded manning on performance
(can the system be operated and maintained at reduced manning levelsand what is the system performance degradation?)

3.3.2 PERSONNEL.

a. Personnel refers to faces--the soldiers and civilians
required to operate and support an Army materiel system. From a
MANPRINT perspective, it is consideration of the ability of the Army
to provide qualified people--in terms of specific capabilities
(aptitudes and training required for basic skill development),
experience, and other human characteristics--needed to operate,
maintain, and support new materiel being considered or acquired. it
requires detailed assessment of the aptitudes which soldiers must
possess in order to complete training and use, operate, or maintain
the system successfully. In a developmental system, iterative
analyses must be accomplished as integral components of the design
process to compare projected qualified personnel with (1) the
requirements of the new materiel system; (2) any system(s) being
replaced; (3) overall Army needs for similarly qualified people; and
(4) constraints or priorities established by Department of the Army.
As necessary, the new system is configured specifically to
accommodate the capabilities of personnel projected to be available
so that the new system is supportable from a personnel standpoint.
Personnel assessments must consider not only availability but also
the capability of the personnel management system to provide the
right number of qualified personnel at the right place at the right
time. (Reference 3f.)

b. The soldier performance aspects of personnel form the
cornerstone of the MANPRINT program. The aptitudes and abilities of
the soldiers are an integral part of total system performance and
must be considered in equipment selection and design.

3.3.3 TRAINING.

a. Training is the consideration of the time and cost required
to impart the requisite knowledge and skills to qualify Army
personnel for use, operation, maintenance and support of new Army
materiel systems, and the ability of the training base to support the
training requirements levied by the new system. In a developmental
system, training considerations involve (1) the formulation and
selection of engineering design alternatives which are supportable
from a training perspective, (2) the documentation of training
strategies, and (3) the timely determination of resource requirements
to enable the Army training system to support new materiel system
fielding. Task analysis is used to determine the tasks which must be
performed by the users, operators, maintenance and support personnel;
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the conditions under which they must be performed; and the
performance standards which must be met. Many other training factors
must also be considered such as embedded training, sustainment
training, new equipment training, unit training, and the need for
training devices. NOTE: Logistics Support Analysis (LSA) Task 301,
Functional Requirements Identification, and LSA Task 401, Task
Analysis, can be used to determine tasks. Both the logistic and
MANPRINT communities (to include the training community) must work
from the same task inventory for a particular system. (References 3g
and h.)

b. The soldier performance aspects of training center on
aptitudes--what the soldier brings with him--and training--the
knowledge that the Army imparts to the soldier after enlistment and
throughout his career. Together, aptitudes and txaining result in
skills which directly impact on the soldiers' performance
contribution to total system performance.

3.3.4 HUMAN FACTORS ENGINEERING.

a. Human Factors Engineering (HFE) deals with the application
of data, design criteria, psychological principles, and limits of
human capabilities as they relate to the design, development,
operation, checkout, maintenance and control of systems, equipment,
or facilities to achieve mission success. (References 3i and J.)

b. The soldier performance aspects of HrE focus on the design
of the hardware. The HFE goal is to maximize the ability of the
soldier to perform at required levels by eliminating design induced
soldier error and incorporating effective designs. HFE concentrates
on determining the relationship of the soldier to the machine--it
provides the interface between the domains and system engineers. The
MANPRINT focus differs from HFE. MANPRINT stresses the integration
of domain issues throughout the ex.tire materiel acquisition process.
MANPRINT seeks to optimize the human-machine interface within
supportable levels of manpower, personnel, training, safety, and
health hazards.

3.3.5 SYSTEM SAFETY.

a. System Safety involves the application of both engineering
and management principles, criteria, and techniques to optimize
safety within the constraints of operational effectiveness, time and
cost throughout all phases of the new materiel system life cycle. As
the name system implies, system safety deals with both the safety of
the materiel system as well as the users, operators, maintenance and
support personnel.

b. The soldier performance aspects of system safety focus on
enhancing the ability of the soldier to perform to specified
standards without unnecessary risk of injury or death, or equipment
damage.
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3.3.6 HEALTH HAZARDS.

a. Health Hazards refers to the application of biomedical and
psychological knowledge and principles to identify, evaluate, and
eliminate or control risks to the health and effectiveness of
personnel who test, operate, maintain and support new materiel
systems. A health hazard refers to an existing or likely condition,
inherent in the use or operation of materiel, that can cause death,
injury, acute or chronic illness, disability or reduced job
performance of personnel. The focus of health hazards is on the
soldier.

b. The soldier performance aspects of health hazards are
closely aligned with safety and focus on enhancing the ability of the
soldier to perform without unnecessary risk of iLlness, injury, or
death due to short or long term exposure to the equipment, its
component materiel, or its operation.

3.4 MANERINjT Doma-n Interdep~endence

MANPRINT is addressed in terms of its six domains. It must be
realized, however, that each domain is interrelated with the others
and that changes in one area usually have an impa~t in another as
seen in the example on page 3-7.

While this is a simplified example, the "ripple effect" of
changes can be clearly seen and must be considered when identifying
tradeoffs in terms of modifying initial requirements or influencing
the selection of a system that optimizes total system performance
within the bounds of time, cost, and performance.

3.5 Cthater Refere'nces
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CRAPTER 4
MANPRINT IN TRE NDI ACQUISITION PROCESS

4.1 The ND! Challenge

a. The primary MANPRINT objective--to influence system
design--seems to be at odds with procurement of NDI equipment where
there is limited potential to impact system design. From a
Nondevelopmental Item (NDI) perspective, the focus of MANPRINT must
be on acceptability or limited modification--ruggedization or
militarization--of a system. While NDI acquisitions are promising
from a time, cost and technology standpoint, they present different
challenges to integrating MANPRINT in the procurement and acquisition
process. Figure 4-1 shows a comparison of the traditional life cycle
versus the NDI life cycle.

MS O MSI MS ii MS Ill O•LOY2 YR 2-3 YR 2-6 YR 2-5 YR

CONCEPT DEMONSTRATION FULL-SCALE
EXPLORATION & DEVELOPMENT

VALIDATION &
I ~DEPLOYENT

REQUIREMENTS-TECH BASE- DEVELOPMENT
"nRC•Onr PACRIIPLF I VEOUT II

1-2 YR "DIE 0-2 YR 6Ii MO-2 YR 1

MS 0 MSI MsI MS III DEPLOY

17 NONDEVELOIPMENT ITEM (NDI) AP.UlSlTON,

S1 "2".k - YEA RS,,,

Figure 4-1--Acquisition Life Cycle Model

b. A compressed p;.ocurement cycle and limited testing may
constrain MANPRINT analysis and evaluation. Tn 1nT- MhPRTWT MiT•_
continue to address the soldier-machine interface issues which affect
materiel system performance, reliability, and supportability.
MANPRINT, therefore, is a primary discriminator in deciding whether
or not an NDI procurement is viable.

4.1.1 Defining the System.

a. Underlying the NDI procurement process is a hierarchy of
activities that need to be performed before a decision on the NDI
acquisition strategy can be made. As illustrated in Figure 4-2, the
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process begins with a determination of system performan-ce
requirements.

YSTEM PERFORMANNCE
REQUIREMENTS

DEVELOP AND DOCUMENT

ISSý4UES AND CRITERIA

•mCOLLE••COLIMT DATA

CONDUCTEVALUATION PaOces"

S PRlOCURqEMENrT PATH

NotIDVEILOPMEilNT

CATEGORY CATEGORY NoD
A a INTEGRATION

Figure 4-2--Determining the Acquisition Approach

b. From a MA.NPRINT perspective, system perf-mance (P.s) is a
function of the interrelated factors of equipment performance (Pe),
soldier (human) performance (Ph), and the environment in which the
system must operate (E) or P. f (Pe, Ph, E). An understanding of
this relationiship provides the basis for defining the MANPRINT
approach to achieving system performance in an NDI acquisition. The
definition of requirements must be in terms of the interrelated
soldier-machine-environment performance. Once this has been
accomplished, the issues and criteria can be developed in similar
terms and the evaluation process can then consider the total system
performance in terms of effectiveness, supportability, and
availability. (For a complete discussion, see Reference 4f.)

4.1.2 MANPRINT Level-of-Effort.

MANPRINT is applicable in every materiel acquisition in varying
degrees, and a System MANPRINT Management Plan (SWt4P) is required for
all Army systems. When considering MANPRINT, the focus must be on
soldier performance. The extent to w.:hich system performance is
affected by the soldier-machine interface will define the level of
MANPRINT effort required in the acquisition program.
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4.1.3 MANPRINT Applications.

a. When applying MANPRXNT in the NDI process, consideration
must be given to the performance impacts of each of the MANPRINT
domains (Manpower, Personnel, Training, Human Factors Engineering,
System Safety, and Health Hazards) as well as the interactions among
the domains and between MANPRINT and the elements of Integrated
Loqistic Support (ILS). In dealing with each domain, requirements
for information will be generated. Initially, the required
information will be developed :hrough the Market Investigation.
Separate chapters will discuss not only the methods for obtaining
information, but also the basis for assessing offerors' responses to
determine if MANPRINT requirements will be met.

b. It must be recognized that NDI imposes a separate set of
challenges for MANPRINT. For example, in a developmental
acquisition, early MANPRINT analysis may be used to judge manpower
and personnel requirements. A determination can be made as to
whether the predetermined MANPRINT goals or constraints will be
breached. If it appears they will be, a functional analysis can be
performed and a reallocation of tasks from man to machine can be
incorporated in the design to reduce the manpower demand (reduce
workload) or soldier cognitive requirements (reduce aptitude
requirements). In the NDI process, the design is fixed, and the
MANPRINT requirements and constraints must be evwluated based on the
information developed primarily through the Market Investigation and
through the offerors' proposals. This is the heart of the challenge
to MANPRINT in NDI--determining the magnitude of impact on
requirements from marketplace information. Information required to
make a judgment may not be immediately available or may require
extrapolation frcm general information to draw specific conclusions.

4.2 MANPRINT and Prngram Documents

a. The success of MANPRINT is dependent upon its ability to
influence program documents to ensure the optimal compatibility of
the equipment and the designated operator, maintainer, and support
personnel. The System MANPRINT Management Plan (SMMP) is the only
"pure" MANPRINT document. Other program documents precede MANPRINT
and it is through the embedding of MANPRINT issues, concerns, and
constraints in these documents that MANPRINT becomes an integral part
of the acquisition process. Many documents, such as the Test and
Evaluation Master Plan (TEMP), Basis of Issue Plan (BOIP),
Quantitative and Qualitative Personnel Requirements Inventory
(QQPRI), New Equipment Training Plan (NETP), and the System Training
Plan (STRAP) are important to a successful MANPRINT program and will
be dealt with in appropriate chapters. Additionally, critical
MANPRINT information will be obtained from source documents such as
the Logistics Support Analysis (LSA), Safety Assessment Report (SAR)
and Health Hazard Assessment Report (HHAR).

b. To ensure optimization of MANPRINT in an NDI procurement
strategy, all MANPRINT and MANPRINT-related program documents (SMMP,
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O&O Plan, IEP, and Market Investigation) should be staffed for
comment through the MANPRINT Joint Working Group or the domain lead
agencies (such as HEL field offices for HFE) prior to approval and
implementation.

c. Early in an NDI acquisition program, three docurents are
'ent ral for success:

4.2.1 The System MANPRINT Management Plan (SMMP).

The System MANPRINT Management Plan is the Army's principal
source document for all MANPRINT activities throughout the materiel
acquisition process. A SMMP is initiated for ekch developmental,
nondevelopmental, and product improved system (Reference 4b). It is
a living document that is updated throughout the materiel acquisition
process. (For more detailed information, see Reference 4g.)

a. Use. The SMMP is multi-functional, serving as a planning
and management guide, an audit trail, and a source document for other
program and management documents.

1) Planning and Management. The SMMP is used to idenrtify the
tasks and analyses required to resolve the MANPRINT issues and
concerns raised through initial front end analysis (FEA) efforts. It
incorporates a time line tailored to the acquisition strategy
selected for each procurement.

2) Audit Trail. The SMMP serves as a continuity document for
each Army acquisition. As tradeoffs are identified, decisions made,
and issues resolved, all are recorded so that at any point 4n time,
an audit trail of all pertinent actions is available.

3) Source Document. Later chapters will discuss how the SýZT
provides input to primary program and management documents. The SMMP
is used in the development of the OO and Required Operational
Capability (ROC). It documents the MANPRINT costs for the Cost and
Operational Effectiveness Analysis (COEA) as well as providing issues
for the Test and Evaluation Master Plan (TEMP).

b. The Target Audience Desc:ription (TAD). Tab G of the SK4MP
contains the TAD. The TAD identifies the projected operators and
maintainers of the new equipment by Military Occupational Specialty
(MOS). It pro;;ides a description of the quantity (force structure
and operating strength) and quality (Armed Forces Vocational Aptitude
Battery scores presented as ranges of aptitude area scores and Test
Score Categories) of the target soldiers as well as biographical
information, relevant anthropometric information, and training.

4.2.2 Independent Evaluation Plans (IEP).

A technical IEP is developed by the Technical Independent
Evaluator (TIE). An operational IEP is developed by the Operational
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Independent Evaluator (OlE). Both IEPs include appropriate MANPRINT
inputs and lay out the methodology to provide an unbiased evaluation
on whether or not the system satisfies the approved requirements (to
include MANPRINT). XEPs provide for an independent assessment of
information from all sources. IEPs provide the guidance for the
market investigation.

4.2.3 The Market Investigation (MI).

The MI gathers information from surveys of the marketplace and
other sources in direct response to the user's needs (requirements)
contained in the O&O Plan. The information gathered will form the
basis for developing the acquisition strategy for a particular
requirement. This will include coordination of MANPRINT concerns and
issues and criteria. It is critical to MANPPINT success that the MI
not be performed in isolation by the AMC commodity-oriented MSC.
(Chapter 6 will discuss how MA4PRINT can interact with or influence
the MI process.) It is the central activity leading to the initial
milestone review decision that determines whether or not to select an
NDI acquisition strategy.

4.3 Developino MANPRINT Issues

The SMMP provides a basis for issue development and
doc nentation through early analysis of performance objectives. The
identified objectives are then used in establishing the critical
MANPRINT issues to be included in the Independent Evaluation Plan
(IEP). These issues must address the Army's concerns and constraints
as they pertain to soldier performance and capabilities for the
system under consideration. Once these issues are included in the
IEP, they can be addressed as part of the Market Investigation (MI).
Figure 4-3 shows the relationship and the development process.

4.3.1 MANPRINT Performance Concerns.

a. In Chapter 3, Figure 3-1--MANPRINT Goals and System Per-
formance--graphically depicted the relationship of MANPRINT goals to
system performance. The specific elements (variables) that influence
system performance were introduced at the beginning of this chapter
(paragraph 4.1.1.b) and were described as a relationship ( Ps f (Pe,

Ph, E)). MANPRINT objectives must be considered within this total
system perspective.

b. This total system perspective leads to a succession of
MANPRINT performance considerations or goals that need to be
evaluated during NDI acquisitions.

4.3.2 Performance Issues.

a. Performance concerns can be clarified by considering three
aspects of system performance: system effectiveness, system
supportability, and system availability. When these three aspects of
performance are matched against the series of MANPRINT goals, a
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structure emerges that can be used to identify generic MANPRINT

WHAT ARE THE TOTAL SYSTEM PERFORMANCE OTAL

(P ) REQUIREMENTS? SYSTEM

WHAT ARE THE SOLDIER PERFORMANCE (Ph)
REQUIREMENTS? P E

WHAT ARE THE SOLDER PERFORMANCE
ISSUES?

WHAT ARE THE SPECIFIC ARMY MANPRINT
QUESTIONS, ISSUES, CONCERNS?

WHAT QUESTIONS MUST INDUSTRY BE
ASKED TO RESOLVE THE ARMY

QUESTIONS?

Figure 4-3--MANPRINT Issue Development

concerns. These concerns should be initially developed as system
specific issues and, later, further refined in terms of the
target soldier performance. The resultant matrix, shown in Figure
4-4, is the framework for defining the broad MANPRINT concerns and
issues that need to be further developed during the NDI procurement.

b. The broad generic performance issues must now be translated
into system MANPRINT performance issues and questions. This process
serves two purposes; first, it provides initial system conctrns when
no predecessor system exists and second, it provides a starting point
for information gathering when a system has a clear predecessor. An
example of this process is shown at the end of the chapter.

(Pages 4.8 to 4.9)

c. The broad system performance concerns will require further
refinement to identify the target soldier performance elements which
must be addressed and will be discussed in the next chapter.
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SOLDIER-MACHINE UNIT TOTAL SYSTEM

SYSTEM ra paowsz~in m4 rtooizr tiff PROBAAIL~r It?

EFFECTIVENESS A21.1tE LrLrP A" O ?MILL A TASKS ALWTSWLL INER
Or5 ITSI'EIAM AND PJSSIOM S tO STAN- MAE CORECCtLY 7*

flmCflON 05TO STANVAOAR DARD IN rR9 OPERA lIMO ACHIEVE TOTAL sYSTEM
97ER OMEAtIONAL fh%'IRofotwP~OO
COITIONS

SYSTEM tHE PROCASILZtT t=?t rtE PROM9ILITrr?"tE

SUPPORTABILITY SOLDIES WILL AC AJIL SU1PPORT GEItS KILL AC
TO PERrORM ALL NAIN- uLE1 10 PE~rORM AE-
PENANCE ?ASXS TO $TAX- pul"RD SUPP*rt tO
DANA UNOER OPEAIf SAL STANDARO WITHIN VXf
CQWZ7tIOSS PAOJECTE OPC ATIZONAL

SYSTEM rtE Pitourur DI xr h
AVAILABILITY SYSTm MILL Imtr PEr-AVAILABILITY RIAPCE CRITErRIA AS

OrTEN AS REQUIRED

Figure 4-4--Basic MANPRINT Concerns for NDI Procurement

4.4 Chaptpr Rpfergnrpe

4a. AR 70-1. 5yst~m Acquianion Poncy and

4b. AM 602-2. UMflpowS and Peronnel intgration
(61MAPlPNINT) In "e Materile ACquislven Pvee

4C. AMOC CIA 002-1 Manpowo and Personnel
Inte~gration9 (MANPORINT)

4d. AMC.ThADOC PAM 70.2, Material Acquisition

40. -The k4ANPRSINT Primee. April 19607

41. "Handbookt feY Owantnallv. Analysis of MANPNIINT
Considerations en Anmy gysAemo. June 1f66

a9. 'The Sygia MANPRINT Managemewnt Pian
Pvocedural Guide-. Pede'u"t ¶607

an. -A Concept for Doveiopn Human Peefovman'oo

60clflcationsw. ^pelt 150a

41. AN 70.10. Toot sand Evaluation

41- DA Pam 70-2,1. A Toot and Evaiuatlon Gulde

4-7



AMC-P 602-2

developing initial 'ganeic' concerns by relating perormance to efloctiveness. support-
ability, and availability. These concerns provide a gnenvc first-look which must then be

Idrse in more detail to establish their validity within the conleil of the system under
consideration. An example of fth the translation fromi MANPRINT generic to broad system
concerns is shown below. The use of this process provides initial concerns when no
predecessor system exists and provides initial direction for data coflection when the
system under consideration is a Welacoment. From twes broad concerns, soldier perform-
ancea issues and goals will be developed.

GENERIC COMMERCIAL GENERATOR SETS &
ISSUE-CONCERN ASSEMBLAGES (CGSA)

SYSTEM SPECIFIC ISSUE-CONCERN

SYSTE.M
EFFECTIVENESS

1. Sokider-Mac'uino
Performance

The v o~bauthy that the Can the target *adience soldier (MOS 520. Initially. fte concerns are
"aytm wfil be able to 63B, 63W, a 44B) osrste and fliirtaim broad #7 scope and will re-
perform all tasks to the CGSA tn a fheld envirormerg under opiw' rofjnwment as tmo
starmdard under opera- sustaned operabonh? swi Peformance issues
00 onii wnulons are mone clearly dehinod.

2. Unit Perormac

The probability "Ithate Does the CGSA Increase or doebal from At the unit performance level,
unlit will be able to the LII'si' ability to acopls It fte interoperabiliry and

W~rorm all tasks and designated mussion considering logistics st4Xov issues a" addressed,
vweosions to standadq burden and a"he sysers an hand? The ability of soldier to per-
virnmte oant n form over periods of time

viromemlwithin t&e organizationalI
3. Towa System stb't" nwe t be considered.

Peoffrmnace

The pm-bity humel WE tieCGSA reeWfrete This is fte macn-.iever
of Owe fearnn( Wee- identified battlefield defloerlot? consideration--total system

salswE I n Perfeorm

Example EX-2--Developmene of Generic System Concerns
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ISSUE-CONCERN ASSEMBLAGES (COSA)
SYSTEM SPECIRiC ISSUE-CONCERN

SYSTEM
SUPPORTABILITY

4. Soldler.Maofine
Performance

~repoaIlity that Can the itarget audience boldiers (MOB 5D~ Each Of teeeet d
poldiers will be able to 63B. 63W. anod "B) detecd all maintenancet dm#led am desioned to
!perfoarm alt maintenawnce faults with M5% sameacy within 10 provide a Starting point
Ilasks to standards under minutes and peWorm orgaizational level Sto Adentify A*e total system
6porational conditions, repars on the COSA within 30 minutes In requirements. From this,

L~..P,..D*P
4

DDDdU.PED~.~Me soldier perforrmance
5. nitPerormnceebernnts can be identified
5. Uit Prforanceand Owe desired perform-

The probability that Can a tramned Power Generation Equipment anc I*WsI can be defined
support units will be Repairman (MOS 520) partoim finternediae in tarma of fte contribution
able to perform re- level repair (fault isolaton andrromdule of &W equipffent fte
quired support to replacement) correctly within one hour? soldser, and fte operational
standards within the environment.
projected operational
environment

SYSTEM
AVAILABILITY

6. Soldior-Machine
Performance

The probability the Can the COSA operate, with a fraked target
system will meet per- audience soldier performing all required pro.
forrmaiie critria as ventive maintoenane services, under
often as required sustained operations for a milnimumn of 500

Examrple of issue development from "aMy analysis will be dealt with in more detail
In later examples.

Example EX-2--Development of Generic System Concerns
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MAN]PRINT
HANDBOOK FOR

NONDEVELOPMENTAL ITEM (NDI)
ACQUISITION

(ENTENTIONALLY LEFT BLANK)
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CHAPTER 5
WANPRINT APPLZCATIONS DURING

RZUQIREMWNTS - TZCI 5ASE ACTIVTIZS

5.1 Overview! MANP1•NT App~lcatinns During RBquirermnts-Tech
Rase Activities

a. The NDI acquisition life cycle incorporates preprogran
activities, actions taken prior to approval of the Operational and
Organizational (O&O) Plan, as an integral part of Requirements-Tech
Base-Proof of Principle activities. For purposes of clarity and to
establish how MANPRINT interacts with the NDI process,
Requirements-Tech Base (preprogram) activities will be dealt with
separately from the Proof of Principle activities.

MSo 0 MSI MS II MSHIII
1.2 Y -RCNE 0.2 YR , 16O.2 A

Figure5-1--MACNT ReS D ocument -iirn44- B

b. Th.- __oessatslk raiinlacpsto

ACTIVIT-Y REOUIREMENTS I n N evrnn.V .JT decisTion o
TIECH SASE jP0FFFC _________

KEY Suu UMP SMPLS MMP ..:.MP

DOCUMENTS V EPSOOP CPpF_____

Figure 5-l--MANPRXNT Related Documents in Requirements-Tech Base

b. The NDI process starts like traditional acquisition
programs--so does MANPRINT in an NDI environment. The decision to
seek an NDI solution is made during Requirements - Tech Base
activities based on information obtained from the market
surveillance. The decision to pursue NDI as an acquisition strategy
is made at the initial Milestone Decision Review (MS I/IN or I/Is )
based on the market investigation. The key to MANPRINT success is to
begin early in the acquisition cycle. Two documents are central to
that end--the System MANPRINT Management Plan (SM:MP) and the
Operational and Organizational (OO) Plan.

5.2 MANPRTWT R npins~bi1i4teb Prinr to Program Initiation

MANPRINT program success depends on a coordinated effort
between the combat and materiel developer. Each has a shared
responsibility for the success of the MANPRINT program.

5.2.1 The Combat Developer.

Prior to program initiation, the combat developer (CBTDEV),
assisted by the training developer, is responsible for MANPRINT as
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well as Logistic Support Analysis (LSA) . The CBTDEV performs cr
coordinates early studies, analyses, and evaluations (to include LSA)
on the proposed system to determine initial MANPRINT requirements.
The CBTDEV serves as Chairman of the MANPRINT Joint Working Group
(MJWG) and is responsible for initiating the System MANPRINT
Management Plan (SVVFl) and preparing the Target Audience Description
(TAD).

5.2.2 The Materiel Developer.

The materiel developer (MATDEV) plays a supportive role prior
to program initiation. It is important for the MATDEV to be involved
early to develop an awareness of the MANPRINT program goals
associated with the system through participation in the MJWG. The
early information developed in the SMMP supports M&TDEV requirements
for initiating MANPRINT Assessment (formerly the Human Factors
Engineering Analysis [HFEA]), Health Hazard Assessments (HHA), Test
and Evaluation Master Plan (TEMP), and Integrated Logistics Support
Plan (ILSP). By understanding the soldier performance limitations,
the MATDEV can more effectively translate the user requirements in
developing solicitation documents in later phases.

5.3 Initiating MANPRINT

The MANPRINT process begins with the decision to seek a
materiel solution. MANPRINT is information-dependent and employs
various analytical techniques to develop initial issues and concerns.
These techniques, known collectively as front-e:nd analysis (FEA), are
tailored to the materiel system under consideration. To understand
the when and how of MANPRINT requires an understanding of how the
acquisition process begins. Figure 5-2 provides a process flow which
is discussed in the following paragraphs.

"* TRAINING |

SYSTEMIE

Figure 5-2--MANPRINT Initiation
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5.3.1 Identifying the Need.

a. The Concept Based Requirement System (CBRS) is a sysetematic
approach to determining future Army needs and resolving deficiencies
in current battlefield capabilities. Within CBRS, proponents conduct
analytical studies called Mission Area Analyses (MAA) to determine
capability deficiencies in the programmed force against the threat in
defined scenarios.

5.3.2 Identifying the Solution.

a. Solutions to identified deficiencies may lead to changes in
doctrine in the way the Army will fight and provide logistics and
maintenance support, changes in how training is accomplished, changes
to organizations, or initiation of the materiel acquisition process
for new materiel or improvement of existing equipment. Solutions
usually require a combination of actions due to their close
interrelationships.

b. If the decision is to go with a materiel solution, three
alternative strategies are considered to resolve the materiel
deficiency:

1) Improving an existing Army system to take advantage of
existing training and logistics investments (Product Improvement [PI]
and Preplanned Product Improvement [P 31]).

2) Buying off-the-shelf or modifying existing commercial, other
service, or foreign equipment to meet system requirements
(Nondevelopmental Item [NDI]). It should be noted that any strategy
may involve NDI.

3) New development program (Traditional development or tailored

development [formerly Army Streamlined Acquisition Program [ASAP]]).

5.4 Develo~in2 MANPRINT in Reauirements-Tech Base

The TRADOC proponent combat developer (CBTDEV) is responsible
for initiating and managing the early MANPRINT program. The variety
of MANPRINT requirements and the need to meet specific milestones
make it necessary to structure an organization to plan the
interdisciplinary effort. Figure 5-3 (next page) depicts the
MANPRINT development process as described below.

5.4.1 The MANPRINT Joint Working Group (MJWG).

a. The MJWG is established by the TPLADOC proponent at the
service school or center between three and six months prior to the
start of the O&O Plan. The MJWG is important to MANPRINT because it
is chartered to plan all MANPRINT inputs and activities for the
entire system life cycle.

b. The membership of the MJWG is determined by the proponent
and is based upon program needs and the nature of the acquisition.
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Mission M AIN P inb
Ao INM I onstraintsa

Angue D5envolopodr e

NebANIM su i d p n

5.4.2 ront-nd Anlysis

40 a. &V1101 Front-endN a Alyi (FA)16 is a generi termo tha0iclde

6M m I N 1 ,,,O

Figure 5-3--MaAPRINT Development During Requircsments-Tech Base

The composition of the MTWG may be altered as the program progresses
through the acquisition cycle. Due to the interdisciplinary nature of
MANPRINT, membership should include representation of proponent
members with vested interest (Combat Developer, Training Developer,
Personnel Proponent) and not be limited to school resources. Materiel
Developer (MATDEV) involvement is particularly important for clear
communication of desired goals and to facilitate the MANPRINT program
management transition to the MATDEV at program initiation.

5.4.2 Front-End Analysis.

a. Front-end analysis (FEA) is a generic term that includesvarious analytical techniques. FEA includes those analyses conducted

under the LSA 200 Series tasks (Mission and Suppopt SystemDefinition). As the name implies, FEA is conducted early in the
acquisition process. The purpose of conducting FEA is to develop
information to influence the direction of the acquisition program
either by influencing the design or, in NDI, to influence the system
requirements and the resulting system selection.

b. During preprogram activities, TRADOC has the lead for
conducting FEA. Analyses such as the Early Comparability Analysis
(ECA) provide information when predecessor systems exist. Knowing
the MANPRINT related strengths and weakness of any predecessor system
provides direction for the development of MANPRINT issues and
concerns for new materiel acquisitions. An example of the issue
development from early analysis is shown in Example EX-3 at the end
of this chapter.

F EXAMPL

REFER TO EXAMPLE EX3 -
DEVAoPaStdM W4W MUES FRC4M

EA5-YA4ALYSLS
(P1AGES 5&7 #D 5-9)
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.5.5 Initiating the System MANPRTNT Management Plan

a. The CBTDEV has responsibility for initiating and updating
the SMOP and shares responsibility for the maintenance of the S.2P?
with the MATDEV throughout the system life cycle. The MJWG provides
the necessary expertise to address the MANPRINT domains.

b. The initial SMMP may be vague and incomplete. The focus is
on identifying existing guidance that will affect the acquisition,
potential predecessor or reference equipment, areas of concern, and
analyses that may be required in the future. The MATDEV uses the
information contained in the SMMP to begin development of program
documents--discussed in Chapter 6--required after program initiation.

5.6 MANIPRINT in th ODe rational and Organi~ational Plan

a. The O&O Plan is the program initiation document for those
programs requiring a Mission Need Statement (MNS), Joint Service
Operational Requirement (JSOR), or Required Operational Capability
(ROC). It is prepared by the CBTDEV, in coordination with the MATDEV,
training developer, transportability agent, logistician, MANPRINT
planner, tester, evaluator, and interested MACOM. The O&0 Plan is
used as the front-end iocument for the MATDEV to initiate the
materiel acquisition process. The approved O&O Plan provides the
MATDEV with the minim.m essential information r-Larding initial
requirements and system capabilities.

b. Like the SMW., the O&0 Plan is developed and written by a
Joint Working Group convened by the TRADOC Center or School assigned
proponency for the system. 1he MANPRINT Manager (CBTDEV) and MATDEV
should be active members of the JWG.

c. Initial MANPRINT issues and concerns should be identified
and the SMMP well developed by the time the O&O is initiated.
MANPRINT primarily impacts on paragraphs 4 (Operational Charac-
teristics) and 7 (System Constraints). However, as shown in Figure
5-4 (next page), other infcrmation developed to support MANPRINT is
also transferable to the O&O. "Crosswalking" soldier performance
requirements and constraints in requirement and program documents
ensures an internal consistency and integrates MANPRINT throughout
the acquisition process.
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The System MANPRINT 
The OPeIVnSI anManagement Plan 
Organizational PlanPara I Executive Summary 

Pars I Title

Para 2 Description
AL Description of the Proposed ~sotem C Para 2 Need
r . Acquit on StrategyC. Agencies invoived Para 3 Threatd. Guidance 

Para 4 Operational Characteristics
Para 3 MAANPRINT Strategy C Para 5 Operatonal Plan
a. Objec:tives 

P rt pe a o al P n
b. Data Sources/Availat:lity 

Para forganizauonaj PlanPara 4 Conoerns 
C Para 7 System Constraints

Tab A Date Sources 
Para I Standardization and

Tab a Milestone Schedjule Interoperability
Tab C Tasi Desnpion -..-- Para 9 Funding Implications

Annex A OPAdo SummaryTab 0 Ougetlona to 
Ae 

Resolved

Tab E Coordination Annex S Rtoae

Tab F Audit Trail Annex C Coordlnauon

Tab 0 Taret Audience Description

(Ci Documents must be cerrnpatab Doumns )pc
Figure 5-4---SMZMP-Q4O CrOsswa.lk

5.7 Charter Refereonco-

CWATER S. REFER To.

IL. AR 602-2. Mapwr and Personnel intfegraltion
(MANPRINT) in Vie Materie Acquisibon Pcee

5b. AMC.TRAOOC PAM 70-2, Materiel Acquisition
Handbook

Sk. 'The SMMP Procedural Guide-, February ¶967

5d. *The MANPRINT Primer-, April 1987
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Initial issues can be developed from a variety of sources. When a prtmdecossor system exists,
an Early Comparability Analysis car, be conducted to identity "iglh drivsr tasks--those
costly in Manpower, Personnel, and Training (MPT). Less formal mothods are also
available which can identify system issues such as field surveys, amiden report reviews
(data available from the Army Safety Center), lessons loamewd (data available from CAC),
Initial Health Hazard Assessment (requested from the Army Environment~al Health Agency), as
well as proponent information (MOS density, on hand strength versus authorized, critical
MOS tasks, training program. etc.) and DA and TRADOC guidance. The iallowing SMMP
extract, with marginal annotations for clarity, demonstrates this 'Pracess

System Manprint Management Plan (SMMP)
for the

Commercial Generator Sets and Assemblages (COSA) Program

The putpos. of the Summary
1. Summary to highlight the key

ANPRINTr elemntvs Ohe
a. (Description of system--Omitted) ram for the, approving

Ut h It (normally the pro.
b. The initial MANPRINT analysis is based on the mature predecessor Int CO) and to provide key

DOD standard mnilitary generator sets, power units, and power plants uot that require increased
with consideration given to deficiencies noted in these systems. waraness and attention,

c. The key MANPRINT issues, are: Jy suss are initially broad
()The ability of the target audience to perform "prater I WP and willibe developed

(1)k t tnlrinaoprtoaeniomt.In later paragraphs and further
tasks ~ ~ ~ ~ % tosadr na prainlevrnet ird In the Tabs. Based upon

(2) The aility of the target audience to maintain the system hloftinat/ genhered apnrac
Vn an operational environment. ~SeEape2 hs e

(3) The ability to conduct sustained opepations with curn a@ wore Mantified.
personnel.

(4) he sppor mquremets o therww ets ndaraglags.h 2a pnovidles an
(4) he iipofl equremntsof te nw sts nd ssemlagm.w of thae system including

2. Deschritlan. h deficiency, missions, oper-
N&Wonal enonnient, and

a. Description of the Proposed M.ateriel System (Omitted) asential man-in-the-oo

Example EX-3--Dev..Zopment Of SfPW Issues

fro0m Ea-ly Analysis
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The CGSA program Is expectd to be a Nondevelopment Item (NDI) The AS, when known, is listed
acquisition of commercially available - somes military enhancement nad provides a basis for deter.will be necessary -generator sets for extended use, in meeting mil- ing AIANPRINT MilestonesItary requirements for quiet. reliable, electric power. adshapes Mhe direcfion of the

c. Agencies (Omitted) APITporm

dJ. 3uidanc.. Gudance is a key source of
ofehdal system constraints

(1) Decisions (Omnitted) wich will impact on the de,'-

(2) General DA and TRADOC Guidance (Omitted) ometfIsus

(3) Assumptions. sumptions reffect system
~~ ~ortraint that are not in the

d (a) TheCOSA will not have a designated operator. lozadgianepvdd

(b) No Increase in Manpower requirements. A ssnlons may be based an,
1.0 Me proposeid errployme/nt,

(c) No Wicrease in maintenance or training require.-4nts. I srb~no qimno
policies of the propo-

10 (d) No new MOS will be created to operate or support ton das o wel ary n

~ NPRINT analysis.
(o) Human error and system ma~function will be minimized. U hhlh.asmp

II (1) O0 ,."y of Ow Target Audience will not change. fmotVyipc nmr~W~WDV~iPgP. ,PdPD~Ed~dDSPd~Ulan just oue one key issue
3. MANPRINT St~y devealopmenft Snummary

a. Obetie exaffpb. Themu is, however.
an Internal consistency that

(1) Manpower (Omitted) 0117USlS throUghout the SMMP.

(2) Penrsone

I (a) No new MOS. ASI, or other personnoel requirements 11l
be created by fte intoduction of the COSA Into the Army.L

Example EX-3--Development of S14WI rssues

from Early Analysis

5-8



A11G-P 602-2

()Performance of critical maintenance tasks with 95% Crb~ in terms of ranges ot
reliability by 900/ (5th to 95th percentile) of the target f population. This dies in with

~ Tab G -Target Audience
(c) Physical requirements as defined by MEPSOAT and Description (TAD).

PULHES will not be changed.

(3) Training training constraints which

$0 (a) Train all critical maintenance tasks in the institution. may influec thslcto
~~ arnd mrodifications ere pro.

(b) Train all preventive maintenance service check (PMSC) 'ido

tasks in the unit.

(c) Special training requirements will be minimized.
~.~#,####g.,##,#D~id,.p#,d~U,#,,DD,,D*,uEDd~gdVDD. Tab G - TAD, describesal

(d) Institutional training will not be increased over curn operator arnd maintainer MOS.
couse enghsfor MOS 550, 638, 63W. and 448.

(4) Human Factors

(a) Ensure that 95% of equipment faults are detectable ptaerformancties inoters,
within 10 minutes by the operator-maintainer. Pelrmn.gas

(b) Ensure that 95% of target population can deploy,
operate, and recover the system.

THE REMAINDER OF THE SUMP IS CMfTTED

The development of issues is enhanced by the format and structure of the System
MANPRINT Management Plan. It is an internally cohesive document that supports
the development process. Broadly identified issues are reflected in fth MANPRINT
concerns (Par& 4). The concerns are derived from the program objectives identified
through guidance, early analysis, and assumptions. Tab D-Questiona, lists the
MANPRINT questions ftat must be resolved to answer the concerns and support the
objectives. Tab C-Task Descriptions, provides an outline of the tasks required to
generate answers to the queetions.

In further examples, the development and resolution of issues will be detailed.

Example EX-3--Developnent of S1D.P Issues

from Early Analysis
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CRAPTZR 4
KNPRUIT APPLXCA2Pf..S DURING
11007 OP iaRZUCrPS ACVTflS

6.1 Overview: MANPRTNT du~ring Proof enf Plintgipie Activitiae

The primary MANPRIN~T focus during Proof of Priticipl* activitios
is on defining the critical MANPRINT issues, *tab':\shing that
MANPRINT constraints can be satisfied in the marketplace, and
incorporating MANPRINT as an integral part of system requirements,
program requirements and solicitation documents. The decision to
pursue an NDI acquisition strategy is made during this period and
incorporated in the Acquisition Plan. Formal approval occurs at. the
Milestone I/II or I/III Decision Review. The three MANIPINT
intensive areas are the Independent Evaluation'Plan (1EP), the Market
Investigation (MI), and the Required Operational Capability (Roc).
Additionally, a Functional Purchase Description (FPD) may be
prepared. FPDs will be discussed in Chapter 8.

PRUPIDW"4-

ACTIVITY Ou4IEirS - PROOF OF PRINCIPLE OJN

KEY SUPUP I foc-1m
DOCUMENTI RF PUI' 1'OR J TAP

Figure 6-l--IIAIPRINT Related Documents during
Proof of Principle Activities

.6.2 MANPRINT Res onsibilitips during Probf of Principle Activities

The responsibility for MANPRINT is shared between the combat
developer and materiel developer throughout the life cycle. Each has
a role to ensure total program success.

6.2.1 The Combat Developer.

In Proof of Principle, the combat developer (CSTDEV) continues
to develop the soldier performance issues and integrates the results
of early studies, analyses, and evaluations on the proposed system to
refine the MANPRINT requirements.

6.2.2 The Materiel Developer.

The materiel developers' (MATDEV) role is to integrate M4ANPRINT
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into the materiel development and acquisition process by ensuring
thiat the identified soldier performance requirements are addressed in
program, solicitation, and contractual documents. The MATDEV is also
responsible for initiating MANPRINT related analyses (MANPRINT
Assessment [formerly HFEA], RHA).

6.3 leveloping MANPRINT

During Proof of Principle activities, MANPRINT is developed in
response to the acquisition strategy and the system concept under
consideration. Figure 6-2 depicts the development of MANPRINT during
this period.

Independent
Evaluadon

PlanMK Plan___

Updated

O&0 Plan "--- '-'

MANPRINT Market

[ troinjs Investigation

"............................................................ Assessment

I I... .I
9O0 PLAN APPROVED SMMP UPOATEC IEP INITIATED - MANPRINT ROC DEEOPED

AND ISSUES REFIN.0 ISSUES TO MI QUESTIONS WITH INTEGRATED

MANPRINT
____________~APAIRW _______

ACTIVITY

Figure 6-2--MANPRINT Development during Proof of Principle Activities

6.3.1 Acquisition Approach.

The acquisition approach is determined from Market Surveillance
information and the Concept Formulation Package (CFP).

a. Market Surveillance.

1) The feasibility of an NDI approach is initially developed
from information resulting from market surveillance activities.

2) Market surveillance is a systematic effort to gather
information to identify technical and industrial capabilities to meet
potential user identified requirements. Its purpose is to develop
and maintain an awareness of marketplace products (applications of
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current technology) and activities (technological trends) for
potential Army use. The goal of market surveillance is to provide
information pertaining to an individual program or PEO in conjunction
with the preparation of the O&O Plan and CFP. AMC laboratories, RD&E
Centers, and USASAC conduct on-going programs to maintain information
currency such as attendance at trade shows, through journals,
industry publications, IR&D reports and presentations, and other
related activities. Market surveillance provides the knowledge base
for beginning specific market investigations once an NDI strategy has
been determined to be feasible. (See Reference 6g for detailed
information on market surveillance.)

3) The AMC activities responsible for market surveillance
programs need to be aware of MANPRINT and its related issues. There
are formal MANPRINT training courses available, through Soldier
Support Center - National Capitol Region. HoweVei, it is ultimately
the responsibility of the CBTDEV and MATDEV through long-range
identification of potential programs to establish a MANPRINT
sensitivity within the cognizant AMC organizAtions. Long range
identification can be made through the Mission Area Materiel Plan
(MAMP) process and affected technology base programs (and their
related organizations) can be identified.

b. Concept Formulation Package (CFP).

The CFP establishes technical and economic specifications to
satisfy the stated requirements. The CFP consists of the Trade-Off
Determination (TOD), Trade-Off Analysis (TOA), Best Technical
Approach (BTA), and Cost and Operational Effectiveness Analysis
(COEA). The various techniques include both AMC and TRADOC
evaluations of the technical approaches provided considering product
improvements, NDI, and new development.

6.3.2 The System Concept.

The CFP documents the concept formulation effort. The TOD,
TOA, and BTA are used to provide analytic rationale for and technic.,l
documentation of the system concept(s) which are candidates to
satisfy the requirement. The COEA is used to document the selection
of the preferred candidate based on cost and operational
effectiveness.

6.4 The Syntem MNPRINT Management Plan

6.4.1 Updating the S2'P.

As new information is developed, the SMP is updated and issues
are more clearly defined. At a minimum, the SMMP should be reviewed
and updated prior to each MDR. The CSTDEV is the lead agent for the
SMMP and must make the decision as to when to update, what
information constitutes a significant change that requires update,
and whether or not to convene the MJWG to review the new information.
Information needs and analytical approaches are prioritized as
resources and the acquisition approach limit time and capabilities.
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6.4.2 Refining NDI MANPRINT issues.

In Chapter 4 (Paragraph 4-3 and Figure 4-4), the basic MA14PRINT
concerns relating system effectiveness, supportability and
availability to soldier-machine, unit and total system performance
were developed. Once an NDI strategy has been selected as an
alternative approach to be considered, these generic performance
concerns must be further defined and questions developed that support
the soldier performance issues that are specific to the system being
planned. The questions are tailored to develop necessary information
to evaluate the available hardware compatibility with the soldiers
described in the target audience description.

6.5 MANPRINT in TndPepndent Evaluation Plans (TEP)

MANPRINT in the IEP focuses on defining system (soldier and
equipment) performance issues for investigation and evaluation in
determining if NDI can meet the users' needs. The issue development
process in the SMMP provides the input for the IEP. It should be
noted that MANPRINT issues primarily will be focused in the
operational IEP, but safety and other domain areas can be evaluated
in the technical IEP as well.

6.5.1 Army MANPRINT Questions.

Once the specific underlying MANPRINT performance constraints
have been identified, they can be further refined through association
with a set of generic MANPRINT questions. These questions provide
the basis for evaluating MANPRINT compliance and should deal with the
applicable areas within the matrix of basic issues (Figure 4-4) and
be addressed in terms of the six MANPRINT domains. This will provide
consistency in format between the System MANPRINT Management Plan
(SMMP) and the requirement documents whi-h address MANPRINT issues by
domain. As a starting point for the ustr, a set of generic MANPRINT
questions supporting each of the matrix positions is provided in
Appendix A--Questions Supporting MANPRINT Concerns.

6.5.2 Tailoring Army MANPRINT Questions.

It is recognized that not all questions will be necessary or
a22licable to every NDI acauisition. The generic MANPRINT questions
(Appendix A) provide a starting point so that questions that directly
support the critical MANPRINT issues can be extracted. Tailoring of
questions should be accomplished to elicit information that will
allow an objective evaluation of the target soldiers' ability to
operate, maintain, and support the equipment, the expected soldier
performance, and projected system effectiveness as reflected in the
basic MANPRINT issues. The example at the end of the chapter provides
a sample of the tailoring process.
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6.6 M•RN~T~T In th@ Market !nvstlgatlon~ IMT)

a. Heavy reliance is made on the Market Investigation and its

findings to determine whether or not N4D1 is viable as an acquisition

strategy (Are there commercial products available which meet user

needs?) and to provide a basis for the finalization of the

requirements document (What aspects of availabl~e-hardware satisfy

soldier performance requirements and should be incorporated in the
ROC?).

b. The O&O Plan and both the technical and operational IEPs

provide the basis for the MI. Development of questions which will

gather information on the MANPRINT acceptability of marketplace

products is the first step in influencing the MI process. MANPRINT

questions are integrated in MI through embedding MANPRINT issues and

concerns in the O&O Plan and through ensuring MANPRINT issues are

addressed in the IEP.

c. In order for MANPRINT to influence the NDI decision, the

MSC personnel conducting the MI should rely on the MANPRINT experts

and coordinate their MI surveys and questionnaires through the MJWG.

The MJWG should, in turn, ensure coordination with appropriate domain

agencies (such as HFE issues with local HEL representatives, HHA

issues with the local Preventive Medical Office) to assess the
appropriateness of the questions and to ensure that identified issues

(such as elimination of "high driver" tasks identified through the

ECA) are addressed.

d. Similarly, the MI POC should work closely with the MJWG,

domain experts, and the Technical and Operational Independent

Evaluators to interpret and evaluate the answers and data provided by

industry.

6.6.1 Industry MANPRINT Questions.

a. In developing industry MANPRINT questions for use in the MI,

two criteria must be met: the questions must be relevant to the Army

concerns and MANPRINT issues, and sufficiently meaningful to industry

to elicit the desired information.

b. Appendix f--MANPRINT Questions for Market Investigation--

lists twenty-two questions designed to provide a comprehensive

starting point for users to modify or tailor to their system

information needs.
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6.6.2 Tailoring Industry MANPRINT Questions.

To tailor the MI questions requires an understanding of the
relationship of the industry questions to both the MANPRINT
performance issues and the MANPRINT domains.

a. Market Questions and MANPRINT Issues. The twenty-two MI
q-uestions were mapped against the six performance concerns previously
discussed in Chapter 4 and presented in Figure 4-4. To accomplish
this mapping, an analysis was made to deterrine which questions
applied to which issues. Figure 6-3 presents the results of this
analysis. Questions that are directly relevant to an issue are
marked with an "X". Questions that indirectly impact on an issue are
indicated by an "0". As can be seen from the analysis, the set of
proposed market investigation questions provides, coverage of the
generic MANPRINT performance issues. (A related issue of
"sufficiency" or "adequacy" of coverage will be discussed in
subparagraph "d.'", below.)

MARKET ISSUES
INVESTSGAYnsTEMEFFEC TNESS SYSTE5UPP0rA87 ISYSTEM AVAIL

"QIESlONS SNM PERF UNIT PERF TOTAL 54 SYS W PERF uNrr PERF S/M PERF

I X 0 0 X 0 0
2 X 0 0 X 0 X
3 X X X
4 x 0 0 X X

SX X X

* x 0 0 X 0 X
7 X 0 X X
II X X X X X X
* X X 0

10 X X 0
11 X X 0 X
12 X 0
13 X X 0 X 0 X
14 X 0 X 0
15 X 0 0 X 0 X
Is X 0 0 0
17 X 0 0 X 0 0
is X 0 0 0 0 0
I$ X 0 0 0 0 0
20 X X 0 0
21 X X X X X X
22 X 0 0 X 0 0

X. DIRECTLY APPLICABLE7 0- IVDIRECTLYAPPLICABLE

Figure 6-3--Market Investigation Questions and
MAMPRINT Concerns

b. Market Questions and MANPRINT Domains. A similar analysis
was performed to determine if the proposed Market Investigation
questions gave coverage to the six MANPRINT domains. Figure 6-4
presents the results of this mapping and reflects the resultant
coverage determined for each domain. (A related issue of
"sufficiency" or "adequacy" of coverage will be discussed in
subparagraph "d.", below.)
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c. Mapping. Through these "maps", the user can determine which
of the market investigation questions to ask or analyze in order to
address or evaluate a particular MANPRINT concern. Following the
discussion, an example of this process is shown.

1) Example - Performance Concerns (Figure 6-3). During the
development of the SMMP, a concern is raised regarding how the
proposed equipment would operate within the organization. Questions
8, 13, and 21 would provide information that could be used to
determine if the unit would be able to perform all its functions and
missions under operational conditions. Additional information
regarding this issue could be obtained through questions 1, 2, 4, 6,
7, 14, 15, 17, 18, 19, and 22.

. MANPRINT DOMAINS
MARKET ... ...... . rM

INVESTIAMTPCONER pesR a T.WmI"NING SAFETY AAD I
SX X X

2 X
3 X X X
4 X
6 X X X X
* X X X X
7 X X X
8I X X X X

9 X
10 X
11 X
12 X
13 X
14 X
Is X X X
16 X X
17 X X
is X X

20 X X
21 X X X X
22 X X X

Figure 6-4 -- Market Investigation Questions and
MANPRINT Domains

2) Example - Domain Concerns (Figure 6-4). From a review of
safety lessons learned on the predecessor system, questions were
raised and subsequently were developed as MANPRINT issues. The
safety aspects of the proposed system can be determined by analyzing
the responses to questions 16 - 22.
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EXAMPLE

EXAMPLE EX-5- TAILORING
94USTY EOSTIO
(PAGES 6-15 to 6-16)

d. Selection of Questions for Issue Coverage. Selection of
questions for use in the Market Investigation should be based on the
identified system MANPRINT issues and concerns. Appendices A and B
provide sample questions but are not intended to be all inclusive.
Questions outside those listed may be more appropriate depending on
the issues. The best source of guidance for question determination
will be the collective expertise of the MANPRINT Joint Working Group.

6.6.3 Conduct of the Market Investigation.

Conduct of MIs may vary from informal telephone inquiries to
comprehensive industry-wide reviews. MIs are normally conducted by
the AMC commodity-oriented MSCs in two phases.

a. During the first phase, maximum use is made of available
information such as contractor sources, user experience, independent
tests, etc. MI information is consolidated and supplemented to
determine the nature of available products and the number of
potential vendors. Based on this preliminary investigation, a
decision is made as to whether or not sufficient information exists
to make the NDI decision or whether (and what) additional information
is reýquired to make a sound decision.

b. During the second phase, the required additional
information is collected. This may include a request for 'nformation
through advertising in the Commerce Business Daily or p. chasing or
leasing test samples or items to conduct operational and combat
suitability tests such as Early User Test and Experimentation (EUTE).

6.6.4 Use of the MI Results.

a. The MI results are used to support a definitized NDI
decision, finalize the appropriate requirement documents, and develop
an acquisition strategy responsive to the requirements.

b. From a MANPRINT perspective, the MI results are used for
making the MANPRINT acceptability assessment (See Chapter 9--
MANPRINT Evaluation). This assessment is made based on the "generic"
products available in the marketplace. It is particularly important
that the features of the available hardware that support soldier
performance requirements be integrated in the ROC as system specific
requirements and that the MI results be included in the SMMP
(Paragraph 2 - Man-in-the-loop characteristics, Tab F - Audit Trail,
etc.).
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6.7 NPRT in the Reauired ODerational Capability (ROC)

A ROC is the Army's definitive statement describing the
materiel solution to the identified deficiency. It concisely states
the minimum essential operational, MANPRINT, training, logistic,
technical, and cost information to initiate the acquisition of the
materiel solution. An approved ROC and Milestone I/II or I/Ill
decision to proceed commits the Army to acquisition of materiel.

6.7.1 ROC Initiation.

Like the SMMP and the O&O Plan, the ROC is developed and
written by the TRADOC center or school assigned proponency for the
system in coordination with all players appropriate to the program.
The ROC is submitted for approval only when TRADOC and AMC agree
that the need is still valid, the operational and technical
feasibility of the r stem has been established, and the system is
cost and operationally effective.

6.7.2 Integrating MANPRINT in the ROC.

MANPRINT issues and concerns should be resolved--either through
positive responses from the MI, tradeoffs in user needs, or
recognized modification requirements--and the SMMP updated by the
time t'? ROC is initiated. Paragraph 8--MANPRINT Assessment--of the
ROC pr-cvides details of the constraintni, soldier-machine performance
aspects, and other MANPRINT considerations by domain. Additional~y,
Paragraph 4--Operational Characteristics--should include integrated
soldier performance statements in the required characteristics.

6.8 MANPRINT in Other Proaram Documents

The HkNPRINT program seeks to optimize total system performance
by integrating soldier performance considerations in the material
acquisition process. In an NDI acquisition, the integration process
does not differ. Integration is achieved by including consideratior
of MANPRINT in other program documents. NOTE: Specific guidance o
how to execute MIJNPRINT in each document is not provided. Vsers are
referred to Chapter References, Appendix D - References, and
encouraged to contact Subjecc Matter Experts if more detailed
information is required.

6.8.1 Test and Evaluation Master Plan (TEMP).

a. The TEMP is the major test and evaluation planning document
and identifies all critical technical and operational issues. It is
important to note that the TEMP represents a single, integrated test
program and is prepared by the Test Integration Work Group (TIWG).
The TIWG-TEMP process provides the interface between the TIWG and
test requirements of all Army activities. (See Reference 6b and 6J.)

b. MANPRINT issues and evaluation criteria must be included in
the TEMP. Test issues must address the soldier-machine aspects of
performance, and tests should be designed to produce quantifiable
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results. MANPRINT evaluation factors must likewise provide fzr
measurable soldier-machine standards upon which to evaluate the
acceptability of MANPRINT. While specific criteria and methodology
for selecting MANPRINT issues for inclusion in the TEMP are not
developed in this handbook, an example of MANPRINT test issues is
shown at the end of the chapter.

ee--(:EXAMPFLE

EXAMPLE EX-6- SAMPLE
MANPRINT TEMP ISSUES

(PAGES 6-17 to 6.18)

c. TEMP annexes include the Master Evaluation Plan, the
Independent Evaluation Plan (discussed in paragraph 6.5), and the
Test Design Plan.

1) Master Evaluation Plan (MEP).

The MEP provides for a consolidated technical, operational, and
independent evaluation of the system. The HANPRINT input should be
reflected in the soldier performance standards and in how the
evaluation of soldier performance will be accomplished.

2) Test Design Plan (TDP).

The TDP describes required testing, the conditions, and
standards. The MANPRINT input is reflected in the conditions (how
and where the test will be conducted--the environment--and numbers
and types of soldiers to be used--manpower and person 1
considerations).

6.8.2 Integrated Logistics Support Plan (ILSP).

a. The ILSP describes the overall integrated logistical
support requirements, tasks, and milestones for the immediate
acqzisition period, and projects ILS planning for succeeding phases.

b. MANPRINT is a total system approach and considers the
performance capabilities and limitations of the operators, main-
tainers and supporters in determining the acceptability of hardware.
ILS centers on the supportability and maintainability aspects of the
system. Many of the MANPRINT performance issues will impact on the
supportability of the system under consideration--such as manpower,
personnel, and training--and must be integrated in the ILSP as shown
in the following example. (See Reference 6e.)
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_(.lnenance Plannil>"

Establish specific criteria for: MANPRINT Integration

Repair times • include recognition of the
raintainer aptitudes and
training levels

" Repair levels 0 Impact of number of tasks
(workload) on soldier and
optimize experience levels

"* Maintenance tasks 0 Ensure tasks don't exceed
available oi achieveable
soldier capabilites

" Required manpower and grade n Manpower levels must be based
levels on system constraints pre-

viously identified

"* Interim support

6.8.3 Basis of Issue Plan (BOIP).

Th, BOIP reflects the Manpower and Personnel requirements of
the MANFI'INT program. The BOIP delineates quantities of new systems,
associat.!d support items of equipment (ASIOE), and personnel. The
personne2., manpower, and other requirements reflected in the BOIP are
derived from the Qualitative and Quantitative Personnel Requirements
Information (QQPRI). The manpower quantities reflected in the BOIP
should be consistent with the manpower projections used in MANPRINT
analyses.

6.8.4 Qualitative and Quantitative Personnel Requirements
Information (QQPRI).

The QQPRI includes personnel quantity information, personnel
changes, and Associated Support Items of Equipment (ASIOE) . The
personnel requirements should reflect the target audience used in
developing MANPRINT. The ASIOE are a concern from a total system
perspective due to the system impact of fielding delays or
insufficient quantities to support the total system requirements.

6.8.5 The System Training Plan (STRAP) (Formerly called the
Individual and Collective Training Plan [ICTP]).

a. The STRAP formalizes the proposed training strategy. It is
the TRADOC proponent training developer's responsibility and
incorporates all known training requirements (introduction, operator
maintainer, resident, unit, and extension). It contains the training
concepts and resource estimates to support the training programs.
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b . The MANPRINT aspects of the STRAP are numerous. In the
total system con~sideration, training is a central domain due to its
impact on other domains and soldier performance. The proposed
training versus the aptitudes of the target audience, the impacts on
manpower if training times are lengthened, and the impact on trainin~g
to surmount potential safety and health hazards are some of the
issues which must be add~ressed. (See Reference 6f.)

c. One area often neglected is the consideration of MANPRINT
in the development or selection of training devices. A system
training device is essentially an additional acquisition and may be
more complex or employ different technologies than the hardware
system it replicates. This area will be covered separately in
Chapter 10.

6.9 Chalater ReferanecR

(MANPRINT) in the Material Acquisition Process

6b. AR 70-10, Test and Evuluation

6c. AR 71.2,1Basis of Is~~~(5OIP) and
Qualitative and Ouse,.t~aitvv Personnel
Flequirementr, Informatk-7 (00)P RI)

Gd. AR 71-3, User Testing

Go. AR 700-127, Integrated Logistic Support

6f. TRADOC-R 350-7, A Systems Approach to
Training

6g. AMC-TRADOC PAM 70.2, Materiel Acquisition
Handbook

Oh. 'The 8MWP Procedural Guide", February 1987

61. "The MANPRINT Primere, April 1967

6j. DA Pam 70-21, A Test and Evaluation Guide
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The lbilw'ng ezample continues fte process, buift an Owe priltalyw d~evk'pid mluinlnnc. issue.
(See relwnerso and pm~m now sm*d at example OW).

A.-.y Ouesftns in support of MANPAINT Issues provide a be"i for WIoffflatiof gatherliing and
evaluation of MANPRINT corrpatability in NDI. The maintenance issue started in Example EX.2
centered on Matrix Position 4. By crosaswtrioncing to Appendix A. the "eei quilltiOns associated
with the system Issue can be identified (see below). The questions we Neted by MANPRINT domain
to facilitate the tailorin process.

OUEVIONS SUPPORThG MANF~ CONCERNS OUETIN SPPO~ffM ANIRC CONCERS
ISSUE: SUPPORTABIUrI (MATRIX POSMITN 4)
SOLDIER-UAC14lNE INTERFACE; The proaiity to Wh~ic required skill we osivaelble with cuarrent
soldiers will be Wbe to porlorn al maintenance tss requirements?
to standards under opeirational condiUtion. Whot newI Walnb ill be required?

What hazads we associated With the eqtuipmentl
MANPOWER: rearthtwl require training?
What preventive maintenance tasks wr* required?

At what Intervals? SYSTEM SAF~rY:
Now long do the Usaks feI oWhat hawrds we associaed s~hteeupo
Are any tools. new 009orls 0 pecif lools required'. What cautions imut be toen to avoid qwi~ry or
What materials are required? do ag to fie equipnierit?
Is a &4aisakt available? Is any Proecteive ar soot equiprfent required?

What operator repairs con be made' Nf gs, Is It *wait"e?
What diagnostics awe available to differenitiate?
What materials are reqluired? HEALTH MAZAROS:

Do operano repair require aditional personnel due Does fte quipnwvu conln any haltardous
10 po pacemiewnet task dlcififty. so;.? material?

What prom~Uwn have been WiAs to limit or
PERSNNELeliminate exposure?

Do taget aLdience* soldhiers Poesen the aptitudes to What prolectivei equipment is required in hsandling')
Perform operator marinteniance? Can the material kitesot With ofiar agents to
Was "m system desigried for mointoenne asee? form hazardousftogic substanoces?

Now complex are the repair teaks? 00 repairs require the use of toxic or hazardous
Whet ote off-equipment Nokak ar hePmaitk s4Starves?

responsible for? Whet P~ceiuons wer required lor use?
What apedal headig Is required?

TRAIMNING:
Whet trainig Is required to onable repai per. HUMAN FACTORS:

fomnaaioel of* the Pmoma *sme to desploy and recevsr'
Nlow esirples we repair "alke? C40 an lers deseee "propriste to Pm osw,4mn-
No0w Orequeratiy will traine *As be coled upon? merit of Insesat operiste and maiintei Pm iets?

A-11 -A4

Now, by mlsting to to 00. you can aelect fte sppropriate queston requinled
Io support Pminididua syster m Isus

f PSa* 1 727

NOTE: H~gihe issue wil be coiled through late examples to poide cen*"i of development

Example EX-4 -- Tailoring Army Questions
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muste min he nuewstills atrAin endi A' ar no l-nlsv.u edsge

requiement unde cnsideratiof n.k er m a
Asme by texample.rot forawie sevels ft Whelpmit grof ft previousl Wote 'nsystem

now poraor r manteanceMOSandpe wato Iantervals?

must inimie no skil traiing ow W4mle dtoWok take rep askfsh?
reqirmets ndnubo ofWk pr.Whet opithrof mpairme tasks be thede'ti

VMDo tarWhet fsoldlnq Is n ieq t* attudmes reo perfom
__ foerswm aintenace

How complex we t rep& tasks?
oWT Otherie~ wf-ou~t taskh s ore fte upon'an

WId requalired Wll smpbewt srn

VWOTDO Wha trainig s weL* Imlte wnit te, reqairpmert

ASK~~he TODT MNew comlexn wie repairWaed?

repair that will require talnin?
Ht4ANM FACTORS:
Can oseiolrs eedroi ap~proiisto to fte envwon-

ffffllo Interest oen" NWd mairdaim fte IteM

The development of Army Ouesebons to support fte IEP praralel fte acquiistion proocA as
fth system 0-0nowcpt becomae more refiied, MANPRINT beconie more 4owled. The follommn

depift Toe prom"s with aippropriate referetvoc few reve~

Example EX-4 -- Tailoring Army QueStions
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reqiwed and does naot necessariy reflect die best or onl way.

Once the Army questions have been identified, the next stop is to make a deteirmination of what
type of data can we reasonably expect to gather from the markietplace. The questions, and resulting
answers, fall into three areas.-those Industry can L-swer. those which require Army and
Industry answers and those which fte Army must answer.

The following illustrates this process, using selected examples developed previously in Example EX-4.

Whatpreentve risitarnceauk arereqireQuestions OWa aWe soley equipment related
intervls? tased on design or reliability can be

answered by industry.
Mist operator repeairs can be made'?

------------- Qusestions which Wtvovie fte application of
00 oo tage udience soldiers poses the GOA SS~ marketplace equipmrIut must be answered

Sto Werorm all ooerslor maintenace7 by the Army baseid on industry information.
In this examnple, you would have to compare
who industr designed the equipment for

what othier of' equipment tasks is the (miarnamw % ihteT~tAdineo op h
tasks with the current tasks sing performed

TRAININGO: by the Target Audience.
What training is required to enable repair par.
formance') Ouestiorw whichi ame based on other aspects

------------ of soldier performance and Owe impact
H'ow frequently wilt the trfnn 0caldOn total system performance wilt have to be

,on (Skill decay rate)? answvered and evaluated based on Army
r rn~jinformation.

Whot new skills wll be re*#ird?
What hazards we asaociated with the eqpwpint
repair that oil require cautinary or saefeetyin rceshs enacop
trasining?Onef11" poeshsbe cm.

bilhed, fthn the Wudustry questions can be
HWA'f FACTM:s doeWoped based on information v ed and
Howv accmssible we the Yownponwts? included in ',." Market Investiqlation.
What minterald isgposi we aveilable'

Example EX-5 -- Tailoring Industry Questions



AMC-P 602-2

.e Vsdt evaluate fth product frorn a MANPRINT perspective..

Appendix B--MANPR INT Questions for the Market lnivestigation.-provides an inituia list of questions
which cam be tailored or miodlified for use. Keys for success include elim~ination of Army peculiar
'jargon' and acronym*e anid abbreviatios such as :

Naoe: The questions @1t Appendix 3 are, not all-inclusive, but are designed
to Povide a starting point that should be built upon In relation to the
systemn under consideration.

Figures 6-3 and 6-4 provide a general guide for selecting appropriate questions anid for eval-
uating fth responses by systr.-n issue or MANPRINT domain.
(Rofer to text [Paes. 6-5 and 6-61 tof discussion of usa).

Refer to page 64 Refer to page 6-7
for Figure 6-3 for Figure 6-4

r ýPaqe2of 2
MTSor: Highlaghted issues will be carried thiraugh later examples to provide continuity of deveioipmont

Exa~m~pe EX-s'-- Tailorir:7 rrdustry Questions
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The Trest arnd Evaluation Master Plan (TEMP) lays out the proposed testing to be conducted anid
the evaluation criteria to be used th~roughout fth acquisition. While one, of the advantages of an
NDI acquisition strategy is reduced procurement timne, "n minimum testing is a goal to support
that en. NDI does not automatically equate to no testinig.

The following demonlstrates how MANPRINT issus can be addressed though testing.

(Refer to text (Par. S. 7. 1) for a discussion on fte TEMP and Chapter 8 toe maot det aion
testing in N01)

TEST AND EVALUATION MASTER PLAN (TEMP)
FCRThe TEMP is wioltn by VWe

COMMERCIAL GENERATOR SET AND ASSEMBLAGES rNI eet Integration Working
Roquirement Documnent: ROC, 30 Jan 1987, GrW (77WG) and contains

Quiet. Reliable Generator Sets, Power Units, and Power Plants Maeproiel veoper Com ba"
laWDeveloper, Cprtombal

CONCIFIFNCE0PfTeeter, Operational Indeopendent
February1T87ereW Technical Tester, and
February 1987LoglstIcan to provide a comn-

PART I -DECSRIPT*O Prehenaive Plan to address all
fte inten'uated issues assoc-

1. Mssin ofSysem.Idted wih fte acquisition.

2. SstemDesripton.Part I contains an Overview of
tVe system: Its Mission, des-

3. Required Operational Characteristics. cholUon, "prational end
tehncial characteristics and

The required operational characterisics ot the COSA derived eritic-al TAE &ssues.
from the Required Operational Capability (ROC) ... are described NOTE: The requkWe operational
below. characteristics ame derived fromr

Mie ROC. av1AaszV fte imp or-
a. The COSA shall not require the developmont of additional &eno of fle roesawak of doxu-

manpower requiremnents relative to exsting standard glenerator Mensill.
SOWAThRIbTsissuforin 1w TEMP

b. The COSA shall be aperablo and mnaintainable by the samne 1, Incorprrajng iANPRINTEin
MOS and personnel now operating and maintaining existing is d EP. For MA.tPRINT i

generatr sets.to be tested and evauate it

c. The COSA s"al comply with nois limitatio upecfcaions; mw be kvkA~dd as a required
cite in MIL 812 14Z4. TB.MED-igi. and AR 40-6 characteristic.

Exam~ple EX-6--MAIPRINT in the Test and Evaluation Master Plan (TEMP)
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reflect owie ssues previously
d. The COSA must be capable of being operated arnd mam Identifled in I*e SMMP. Ther*

tained by 5th through 95th percentile soldiers wearing stadard rmust be a delibeate attempt
battle dress, and ailic and MOPP IV protective garments. to e"sur consistency through.

out &N the documents with4.Required Techncial Characteristics Mie sMUg providing the cen-
(Omitted)tral management for MANPRINT.

Tecfinica characteristics can be
uae to deffne the hardwvare

PARTIVOPERATIONAL___________ physical characteristics such
"a weight ske, etc., needed

1. Critical Operational T&E Issues to ensure target audience comn-
patability (strength, porta.

Phase 11 of the COSA program consists of the ibili~ty, etc.)
to all Corps and Division headquarters. These COSA will be s
jected to a user evaluation to be conducted .... These issues are
summarized below (Selected MANPRINT examples):

The Test Plan wuig lay out the
a. Does the training program adequately prepare representative details of how the test will be

soldiers to use and maintain thes COSA in an operational environment? codce to inld stnad
This issue addresses the adequacy of the training program. an conditions.

b. Can the personnel selected to operate and maintain the COSA
perform required duties? This issue addresses the requisite apti-
tudes of the target audience soldier to develop required sitills.

The essence of MANPRINT in the TEMP is to strcure fth isasus and criteria so that
the soldier performance contribution cam be assesseid as a part of the system performance.
Developing testable issues and criteria that can provide measurable soldier performance
results is one of fth challenges of MANPRINT in NDl. Given the NOl goal of minimizing
testing and, for fth moot part, a predetermined dessign, the results of any operational
testing performed will be extremely important in seliecting the hardware configuration
that is most consIsent with fth capabilities and limitations of the target audience soldiers.

Example EX-6--MANP.RIT in the test and Evaluation Master Plan (TEMP)

6-18



AMC-P 602-2

CIAPTKR 7
KANPRINT EVALUATION AT KDI
MILESTONE DECISION RV7ZWS

7.1 Mi1~tona Dae-{ition Riv&w In WlI

7.1.1 Levels of Review.

"Depending on the designation of proposed NDI procurement
program--DoD Major, Designated Acquisition Program (DAP), or In-
Process Review (IPR) Program--three levels of review are possible.
(See Reference 7a for complete discussion.)

a. The Defense Acquisition Board (DAB)--formerly the Joint
Requirements Review Board (JRMB)--provides recommendations to the
Secretary of Defense on DoD Major Programs.

b. The Army Systems Acquisition Review Council (ASARC)
develops the basis for decisions on Designated Acquisition Programs.

c. The In-Process Review (IPR) makes recommendations to the
appropriate decision authority for all other programs.

7.1.2 Milestone Decision Reviews.

a. Milestone Decision Reviews occur at the end of each
acquisition phase to review program progress and make a determination
on whether or not to proceed.

b. As discussed, one of the major advantages of NDI is the
time savings in fielding new systems. Due to the accelerated
acquisition time, combined milestone decisions are used. If the
results of the MI indicate that an NDI solution is viable, the AMC
commodity-oriented MSC or appropriate PEO or PM initiates development
of an NDI Acquisition Strategy (AS). The AS includes the decision to
proceed to a combined Milestone I/II1 decision for procurement or
Milestone I/Il and initiation of Development Proveout activities.

c. The NDI decision is made at the initial milestone decision
review--MS I/Il for NDI Category B or MS I/II for NDI Category A.

7.2 MANPRTNT LvAluatA n I

Special attention must be given to the evaluation of MANPRINT
in determining the feasibility of NDI as an acquisition approach. The
consideration of soldier performance factors and their effect on
total system performance remain central to the goals of MANPRINT.
From a Nondevelopmental Item (NDI) perspective, the focus of
implementing MANPRINT is on accootability (Category A NDI) or
modification (Category B and NDI Integration) of a system, rather
than on influencing system design.

7-1
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7.3 ND! Decision Factors

In determining if NDI is viable as an acquisition strategy,
several factors are used to evaluate the potential of NDI to mee:
Army needs. (Reference 7a.) MANPRINT should be considered both
integrally with other factors as well as a separate factor.

7.3.!. User Requirements.

NDI must satisfy the user needs as defined in the approved
requirement documents. Stating user needs as system performance
statements (soldier-in-the-loop) rather than focusing solely on
equipment capabilities will ensure performance requirements are
clearly understood.

7.3.2 Life Cycle Cost.

The advantages of NDI - quicker fielding and lower costs - must
be evaluated for the various alternatives in terms of risk and cost
tradeoffs. Selection should be based on the alternative with the
lowest projected life cycle cost within acceptable risks that meets
the user requirements. While MANPRINT is not a cost reduction
program, it may reduce life cycle costs by "doing it right the first
time",. Systems iclected or influenced by the MANPRINT program will
meet performance standards and be compatible with the identified
operators, maintainers, and support personnel. This will reduce the
need for later modifications or support for unforeseen manpower or
personnel demands.

7.3.3 Operations and Support.

Due to the short lead times for acquiring and fielding NDI, the
Arrmv's ability to provide adequate ILS to the materiel must be
cc. sidered in the risks and costs. Factors such as interim
contractor support (ICS) or contractor logistics support (CLS) must
also be considered in relation to the intended use of the materiel.
By integrating MANPRINT in the ILS planning, the soldier
supportability issues can be addressed and the total logistical
impacts of a new system better identified.

7.3.4 Availability.

Availability of the product and its associated spare parts must
be considered. During the MI, the manufacturer's history, production
capability, and ability to provide compatible spare parts must be
assessed in arriving at an NDI decision.

7.3.5 NBC Survivability Requirements.

From an NBC survivability standpoint, if the item is vulnerable
to the effects of NBC contaminants or decontaminating agents or, if
the item is not operable by soldiers in MOPP IV gear, the equipment
may not be suitable for battlefield use.
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7.3.6 Threat Consideration.

Any decision to se.lect an NDI solution to resolve a battlefiei-

deficiency must include an evaluation of the item's vulnerability and
survivability to the identified threat.

7.3.7 MANPRINT.

a. Early in the NDI process. MANPRINT must be a major factor in
determining whether NDI can be fielded as a Category A item, whether
modifications are required, or whether NDI is a viable solution at
all.

b. Crucial to MANPRINT in the decision process is the concept
that a MANPRINT failure is a system failure. If soldiers cannot
perform to standards or are exposed tv unacceptable safety or health
risks, then the desired system p-.furzne? and effectiveness cannot
be achieved. Without modification to tho materiel or the user
requirements, MANPRINT is a sbo. -,er" and an altern.ative
acquisition strategy is apprc.riate.

7.4 MANPRINT Evaluation ProcenS

a. The precise form of thR MANIRINT icccptability aalysis to
be conducted as part of the NE. ac';u.:.tion decision will vary witn
each procurement depending Ci.i the l ,of the system being
evaluated and the evaluation Atratgy.

1) System evaluation is depende',t nn c;6a.rly defined criteria.
Criteria are expressions of •.he required operational leve's of
system--soldier and equipment--performance.

2) Criteria are developed keyed to one of three basic
evaluation strategies: comparison of the new system to the one being
replaced; comparison of the new system to a predetermined standard;
or determination of the overall unit or individual performance
increase by the addition of the new system compared to not having the
system.

b. Each evaluation, however, will share the same goals and
potential outcomes. This generic evaluation process is illustrated
in Figure 7-1. The ultimate goal of the analysis is to determine if
the proposed NDI will meet performance--both soldier and
technical--and supportability requirements. The effectiveness of the
system--how well it resolves the battlefield deficiency--is directly
linked to performance and supportability issues.

c. The MANPRINT evaluation process can be divided into three
areas: System MANPRINT Requirements; System MANPRINT Compatibility;
and, System MANPRINT Tradeoffs.

7.4.1 System MANPRINT Requirements.

Prior activities--such as front-end analysis, ECA, etc.--
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determined the system specific operational performance issues whi~ch
were developed as MANPRINT issues and addressed in the market
Investigation. Chaptezs 4 and 5 discussed the development of issues
and the tailoring process for constructing MI questions. Well
defined MANPRINT issues and concerns are central to £neaningfuld.
evaluation.

PRIO AvAILVITY/S 04ELIASREPONS
1P C-TEI ETCET

..... A..............aeb,

L, ~ ~ t O YES .............

IMES

Figu............. ................. Ev l t o PUSocPAs

7..2 Syte OANPSYSTE Comatbilty

a. ~AALBIIY DataColecton. ThemjrtIfifrainaalbei
making ~ ~ CITRI aE deemntinoEyteToptiiiythMN N

requirements ~ ~ ~ ~ ~ CA wilYeSeivdErMrepne to he ake

5 SPPOT7-4 fT
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Investigation. The initial step in the evaluation process is to
determine whether or not sufficient information has been received tc
be able to provide objective answers to the issue-driven questions.
If the MI infozmation is insufficient, a decision must be made
whether or not to %cqulro additional information through other
sources (expand the Market Investigation) or Army testing, or to seek
an alternate acquisition strategy, This decision must be based on
the costs and risks associated with each approach. Expanding the
Market Investigation will entail delays in the program and costs in
terme of man-hours and must be balanced against realistic
expectations of beinj able to collect •e needed information. Army
tosting involves the same risks on an expanded scale.

b. Data Evaluation. Provided that sufficient information is
generated from the MI or through Army testing, the basic soldier
perform&nce issues identified as input to the IEP'form the basis for
evaluating the acceptability of the system. Central to this
evaluation process will be the linkages established between the MI
questions Pnd the MANPRINT issues and domains. Specific issues can
be addressed by analyzing the information from related MI questions.

7.4.3 System MANPRINT "'radeoffs.

NDI capitalizes on flexibility and tradeoffs to take advanta
of current technology, cost savings, and time. As the evaluation of
the VANPRINT issues proceeds, potential hardware and operational
software modifications to meet Army requirements or modification of
user needs are realistic options that must be considered.
Additionally, interchangeability issues--i.e., "new and improved"
la.er versions that may retain the same model number but incorporate
a different design and no longer interface with Army equipment--may
impact on long-term procurements. Care must be taken to provide a
complete evaluation of not only the strengths and weaknesses of a
system, but also the potential tradeoffs and potential performance
impacts so that: an informed decision can be made on system MANPPINT
acceptability. A simplified example is provided at the end of this
chapter.

FEXAMFPLE EX-7--SAMPLE

SMANPFNT 
EVALUIATKA

(PAGES 7.7 to 74)

7.5 MANPRINT Acceptability

Once MANPRINT acceptability of generic systems has been
accomplished, the features of potential NDI materiel that are con-
s.stent with the Army's MANPRINT requirements should be in )rporated
within the ROC as system requirements. Any modifications to user
needs should also be captured in the updated requirements drument.
Additionally, proposed modifications to the materiel that were 'eter-
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mined to be feasible should be incorporated in any subsequent NO:

solicitation documents. In this manner, MANPRINT performance
requirements become an integral part of the NDI acquisition.

7.6 ChaptAr Ref~rAncnes

7a. AMC-TRADOC PAM 70-2, Materie Acquisition

7b. AR 602-2, Manpower and Personnel Integration
(MANPRINT) in Matoriel Acquisition Process

7c. *Handbook~ for Development of MPT Elements in the
MANPRINT Assessmenta, Final Draft - July 1988.

7d. *Handbook for Quantitative Analysis of MANPRINT
Considerations in Army Systemse, June 1 p86.

7.. 3MANPRINT in the Source Selection Processo. Draft .
December 1986.
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an N01 product from a MANPRINT perspective.

Situation:
Oino of t7n* applications for the CGS;4 I .SKW generator is to power a Multispectral Close Combat
Decoy (MOOD). The MCCD is a on. msv stectibbe, two-dmnoeiona.1 replicatbon of a tank or combat
vehicle. ft consists of an expandable frame, a canvas skin, a persource, and a control box.
The skin is shaped to ft vehicle outlini and inoarporatei. a graphic taproeeerwaion of the vehicle
for the visual signature and a embeddK.1.4mimg element to produce a ?eahsb( thermaJ signature.
The Market Investigation (Mi):
From the Mi. it has been determined that so,.ersl available hardware systems meeot most of the
generic requirom~mts..as stated in the 060 41lan-for the COSA program. In response to one
of the MANPRINT identified questions concerning fte 1.5KW generator, the following information
was gathered:

The 1.5 KW version shail not weigh more The weight of the 1.51(W generator ranges
than 56 pounds in its operational conflg- from 68 to 96 pounds dry weight. The

%.. would add approximately S pounds. The
weight of oil and trvapped fuel would in-
erease the total weight by 3 pounds.
Available weight: 76-104 pounds)

The Evaluation Process:

Factor: Considembton:
1. Can the equipment be modified to meset heA review of the responses and literature
criteria? Indicate that current technology will not

Support Significant Weight reduction.

One response id propose a modification
that would provide fte generator as an
assemblage-the motor and ft. generator
#4 XNArate sections-eaich weighing less
than 56 pounds.

Example EX-7--Considerations In Evaluatingr MANPRINT
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2. Can thi user's needs be modified to The weight limit of 56 pounds resulted from
to accept the available hardware? the proiected employment of the MCCO. The

MCCDwilllbe carried onlthe ý *,Vrack of
the M60 Tank a" 56 pounds , U40 Weight
limit established for fte 5 -05th percentile

Potential Trade-Ofts m"a for Ufting weight overhead.

trade- off Potential impact

MANPOWER: Use two soldiers to off-load Takeo an additional soldier away from 10E0

arid setup thie MCCD power source. task& during employment and recovery.

PERSONNEL: Use dedicated MCCD trained Potential for personnel shortages due to
soldier--New ASI or MOS--Require increased recruiting difficulties. Training
MEPSCAT rating of Very Heavy, impact of new L40S or ASI.

AWIlPMENT:

* Change strategy from NDI Category B May breach ofter requirements such as
to Other-. Explore two-part generator system set-up time, maintainability,
feasibility, reliability. Inlcreased costs.

* Add support equipment such as a sling Training impact. Impact on maintairier (Who?)
or winch device ?,) the M60 to allow loading

ý and recovery.

From the evaluation process, the ,ceptability of a product can be determined based on the
considelation of hardware conformance to conssraints and goals, anid potential performance
impacts or, in simpler terms: 47~ars possible versus what's ragonsbl#?

One Solution: The decision authority evaluated the allarraives as follows:
MANPOWER: Using two soldiers was considered a reasonable solution but, due to other mission
tasks which would be conducted concurrently, it was not a desireable solution.
PERSONNEL: The personnel options were not considered reasonable due to the impact ftey
would have on fte tWWa force.
EQUIPMENT: Additional support eiquipment was not conslodered a reasonable solution since

EOUIPMENT:7 The d@eien Was MS* to 10VW OW~er 1100e ts paif gnal conoept. A protio-
OW~ was oonftwd be as an P40/ Integrat~n us/ng atan~dwdld cimonents wot modification.,
to be Ieeted in a useir eniidmnmont As an kntorim measure, user testing would proceed

Example EX-7--Considerations in Evaluating NANPRINT
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CIAPTEPR a
bWa"INT APPLICATIONS DURING

DEVZLOIMXZNT PROVZOUT ACTIVTIES

8.1 OvrvieW! MANPRTNT duingr~ nv^1pmtnet Prnyonut Antivitleg

Development Proveout activities are conducted in the NDI
pro~curement process only when called for by the Acquisition Strategy
and approved at the Milestone Decision Review. The Acquisition
Strategy addresses tailoring of the acquisition process and describes
speci.fic events and criteria to be Inet for Milestone decisions
including MANPRINT. Development Proveout activities are normally
associated with NDI Type B and NDI Integration procurements.

MS oUS 114 3 S Y AE

,SO1-2 YA ,S POE ms 04YR usMI O-2 YR w

ACTIVITY ___ j TWION

KEY sou UTWJ
DOCUMENTI Wa aPT&? IIEP TEM SM-MCWLJ .

F~igware 8-1--MANPPINT Related D'ocuments and Activities during
Development Proveout

During this period of the NDI procurement cycle, MANPRINT
applications are focused on Preproduction Qualification Testing
(PPQT), User Testing (UT), and the preparation of formal
specifications in the Functional Purchase Description (FPD).

8.2 Thp -Sy~tprin MANERTNT MAnAgg~mert Plan

During Development Proveout, the SMMP provides source
information on MANPRINT issues and concerns that have not been
resolved up to this point. It provides a starting point for
identifying issues that should be addressed in PPQT and UT.
Additionally, the SMW4 documents identified hardware charac'-
teristics--determined in the MI--that are compatible with the target
soldier's capabilities and will enhance soldier performance. These
hardware features should be included aS required characteristics of
the system in the FPD.

8.3 MANWRflJ'f Appliratitnn In Icatting

An updated TEMPW (to include MANPRINT issues) will be developed
by the TIWG for Development Proveout activities. (This is a
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continuation of the TIWG-TEMP process started during Proof of
Principle activities and will continue through production testing.) A
basic fact is that if a desired or required test is not in the TEMP,
it probably won't be done.

8.3.1 NDI Testing.

NDI testing requirements are tailored to each specific system
and Type NDI category. The following are general guidelines that
provide general characteristics of testing activities appropriate to
each NDI category. The goal of minimum testing still remains
regardless of category. (See Reference 8a.)

a. NDI Category A. No testing should occur prior to
Production Qualification Testing (PQT), except when the contract is
awarded to a contractor who has not previously produced an acceptable
product and the item is assessed as high risk. In that case, PPQT
should be required.

b. NDI Category B. Feasibility testing is required in the
-military environment. PPQT is required if feasibility testing
results in fixes to the item. PQT is required. Limited user
evaluations may occur during feasibility-preproduction tests.

c. NDI Integration. Feasibility testing is required in the
military environment. PPQT of the complete system is required.
Hardware and computer software integration tests are required. PQT
is required.

8.3.2 Preproduction Qualification Testing (PPQT).

a. PPQT are formal tests performed by the contractor that
ensure that the hardware is functional within the specified
operational and environmental range. These te-s usually use
preproduction hardware fabricated to the proposed production design
specifications and do not include typical soldiers. Such tests
include contractual demonstration tests required prior to production
release.

b. If the independent evaluator determines that the MI did not
provide sufficient information to address all the MANPRINT issues or
the affects of equipment modifications in support of MANPRINT require
validation, MANPRINT test issues should be included in PPQT and
soldiers should be included, under contract terms, in operational
testing.

c. MANPRINT test issues must be jointly developed by the Test
Integration Work Group (TIWG). Tests must be accurate, provide
quantitative (measurable) results that address the issues, and most
importantly, treat MANPRINT failures as system failures.

8.3.3 User Testing (UT).

a. The decision whether or not to conduct user testing in an
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NDI acquisition is made jointly by AMC and TRADOC based uprn.%
information, gathered through the MI, that the NDI product will
satisfy the requirement document (O&O or ROC).

b. User testing is conducted to determine the soldier
acceptability aspects of materiel, operational effectiveness, and
suitability of materiel in the tactical environment. From a MANPRINT
perspective, user testing provides the best opportunity to gather
quantitative information for resolving MANPRINT issues and
determining total system performance.

c. Unlike PPQT, which is hardware oriented, UT provides a
greater ability to determine the soldier influence on system
performance. For this reason, UT should be conducted under
conditions that simulate the projected environment under which
employment is envisioned.

8.3.4 Evaluation.

Independent evaluation is performed on both technical and
operational test results.

a. Technical evaluation. The U.S. Army Materiel Systems
Analysis Agency (AMSAA) is the technical independent evaluator and
est and Evaluation Command (TECOM) is the technical independent

assessor. The evaluator handles the major, designated acquisition,
and ancillary systems and the assessor handles the rest.

b. Operational evaluation. The operational independent
evaluator is provided by the Operational Test and Evaluation Agency
(OTEA), the Combined Arms Center (CAC), or the proponent - depending
on the type system.

8.4 Functional Purchase Description

a. Purchase descriptions are governed by the Federal
Acquisition Regulations (FAR)[See Reference 8g]. The FPD identifies
the essential elements to be included in the solicitation document
(RFP, RFQ, etc.). It describes the minimum essential physical,
functional, and other characteristics of hardware and software
necessary to meet the stated requirements. FPDs describes what, if
any, production testing must be performed and, of importance to
MANPRINT, logistics and maintenance support provisions, training
support, technical manual and training material needs, configuration
change control, and special conditions as appropriate. An FPD differs
from a specification in that specifications Include the criteria for
determining whether or not the requirements are met. (For further
clarification, see paragraph 9.4.2, next chapter, for System
Specification and Statement of Work.) With an NDI acquisition, the
ability of available hardware to satisfy requirements has been
predetermined.

b. Purchase descriptions may be stated in terms of function,
so that a variety of products may qualify, or performance, including
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specifications of the range of acceptance characteristics or of th.e
minimum acceptable standards. When preparing a purchase description,
the following characteristics may be included [See Reference 8g]:

(1) Common nomenclature
(2) Kind of materiel
(3) Electrical data, if any
(4) Dimensions, size, or capacity
(5) Principles of operation
(6) Restrictive environmental conditions
(7) Intended use, including-

Location within an assembly
Essential operating condition

(8) Equipment with which the item is to be used
(9) Other pertinent information that further describes the

item or materiel required.

c. The Functional Purchase Description can serve as the
solicitation document or provide the nucleus for the development of a
solicitation document--such as an RFP--in moze complex NDI
acquisitions. The approach to inserting MANPRINT in the FPD is to
orient on the total system information gathered during
Requirements-Tech Base-Proof of Principle activities when describing
the minimum essential physical, functional, and other characteristics
necessary to meet the stated requirements. Required characteristics
must be described in terms of soldier-machine-environment performance
statements as shown below.

Example Requirement:
One person must be able to change the oil and filter in 20 minutes.

Better--specifies the soldier and the standard.

The target operator must be able to change the oil and filter in
20 minutes.

Best--specifies the soldier, the performance standard, and the
operational conditions.

A trained, target operator must be able to change the oil and filter
in not more than 15 minutes in a field environment and in not more
than 20 minutes under simulated NBC conditions wearing MOPP IV pro-
tective clothing.

b. An example of a Functional Purchase Description describing
MANPRINT considerations is shown at the chapter end.
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EXAMPLE

:EXAMPLE 
EX-8--SAMPLEMANPRINT IN THE

PUROKAOSE OESCRIPT)ON
(PrAOE$S 4 to 0-7)

8.5 ChA~tgr Befoggnces

FO. R 70.10.~b TestW anOvlaiN

Sd.RJ2M AR REFER UTrO:sin

Ga(M-TANPRNT iAn?-2 Materiel AcquisitionPres

ft. DODO 50003,Oprtol Testin and Evalua tion
Method7-1, olog and EvoaeuratGidn

So. AedRal0-2 Manquptowe Reguletionne (inR)grartio

10--Specifications. Standards, and Other
Purchase Descriptions

Sh. DA Pam 70-21, A Test and Evaluation Guide
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characteristics that have beew verified as being availabl In fth marlWtplace. kila
important to note that purchase descriptions may not be written so as to specify a
product, or a particular feature that is unique to one manufacturer. unlesa It is
determined that the patticular ealture described is essential to the Govemrnment's
requirement. The following examnple, highlights the MANPRINT aspects that m~ay be
incorporated in the purchase description.

COMMERCIAL GENERATOR SETS ANDW AS&IAewe (COSA)
MANPRIINT CONSIDERATIONS IN THE The use, of militaty standards

RINCTIOINAL PURCHASE DESCFPTON (established engineering prac.
APPIOABL MLIARYSTANARDS ties and technical limitations)
APPLCAS MLTAR STNDADS:is allwoed fmr use, in conjunc.

MlL-TD 92 yste SaetyProram equremntstion with specifications, in.
MIL-TO 82 Sytem afet Proram equiemens bations for bid. requosts for

MIL.STD 454 Standard General Requirements for prolposala, and contracts. lfithe
Electronic Equipment purdfiase, description is to be

MIL-STD) 1472 Human Engineering Design Criteria used in lieu of other contracting
for Military Systems documnents, no standards should

MIL-STO 1474 Noise Limits for Army Materiel be cked

Whie testing is minimized, if'
TEST: a requirement exists for first

article tests (FAT7), selected
PPOT/FAT - Protector tests, Instrument Accuracy, Mal- MANPRINT information can be

function indicator, Noise, Safety Release verified,

RELIABILflY: mhe reliability requirements car
require testing. mhe operator-

.~. ... *maintainrw hOuld be factored
in to Ohe failure definition and
reliability aseument .

OTHER (Human Performance and Support)

NOISE: 70dba at 7 meters; 85 dba at opooero's poiin Descite toe equipment per.
formiance requirements in
terms of the kmpact on the

____ ___ ___ ___ ___ ___ ___ ____ ___ ___ ___ ___ ___ ___ ___ soldier.

Example EX-8--MANPRlNT in the

Functional Purchase Description
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CLOTHING: Use of artic and MOPP gear: Direct operator/l? sFPti descriremns ft asedmu
maintenance contact for 20 min per 8 hours of operation in a usene reurmns beuasted

intended soldier-machine, inter-

OPERATION & MAINTENANCE:

SA trained, target operator must be able to change the Pdmn.rqieet
oil and flter in not more than 15 minutes In a field Perforaddres theqsoirerenthe

Senvironment and in not more than 20 minutes in ashudaresteolite
Ssimulated NBC evironment wearing MOPP IV protec- performnance standard, and the

W ie gear. I conditions (operational en-
vironment).

~The target operators must be able to detect all system
Smaintenanice faults and determine the probable cause

with 90 percent accuracy within 10 minutes.

T arget maintainers must be able to perform all org-

anizational level *pairs within 40 minutes. I hour

9%of target maintainers must be able to deploy,
Soperate, and recover the system.

DESIGN: Design elements &re normally
kNwpropriate unless

Comrncnalrty of parts, wiring diagrams, engines, etc, modifications are required,.
(Impacts on training) An example of some of the
Standardized output terminals, markings, etc. #AoANPRINT influenced rnodifi-
(Impacts 'on training/safety) cations is provided for in for-
Controls: mation.

Centralized on one panel (Ease of operation)
Secure lighting (Vulnerability)

.Example EX-8--bANPRINT in the
Functional Purchase Description
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MANPIPNT

HANDBOOKFOR)
NONDEVELOPMENTAL ITEM (NDI)

ACQUISITON

(NINTNTIONALLY LEFT BLANK)
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CRAPTER 9
MANPRINT APPLICATIONS IN TRe

PRODUCTION AND DEPLOYMENT PEASE

9.1 OvArviewe MANPV&!T in the Production and Denployment Phane

The Production and Deployment Phase of NDI is the MANPRINT
execution phase; it is primarily the application of the work done in
previous phases. In the Production and Deployment Phase, the program
plans are executed and the NDI system is procured and fielded.
MANPRINT focuses on three areas of involvement: the System MANPRINT
Management Plan; the Source Selection Process which includes the
Source Selection Plan, the Solicitation Document, and the Source
Selection Evaluation; and, as appropriate, 1imited Test and
Evaluation.

uso 1 i2YA usi N s 2 s.
PRMOA ACTMIS 14- 4-

ACTIVITY AJEOJIEMeMT NSA. OU1To
VI=DICr SE DPLOYMENT

KEY soPIJ ~~u IP ISMUP3..- imp:~l l "S it Iu P,
DOCUMENTS( 010 lP TEP fP.O" OP -OT,

Figure 9-1--MANPRINT Related Documents in the Production
and Deployment Phase

In the procurement of complex systems, the Functional Purchase
Description (FPD) may not be totally adequate to describe the NDI
system from the standpoint of soldier performance and reliability.
There is also the possibility that an offeror's product which was not
assessed during the MI could meet the FPD and still contain features
which would adversely impact on MANPRINT requirements and
constraints. For example, a product's design could impose an
unacceptable manpower or job skills requirement on the Army, or
contain safety and health hazards that would not be present in a
competitive product. For this reason, consideration should be given
to obtaining bidder's products for Army MANPRINT and other
evaluations prior to contract award.

9.2 The System MANPRINT Manaaemeno Plan (SMAP)

The purpose of the SkMP in the Production and Deployment
Phase is to function as an audit trail which identifies all the
tasks, analyses, tradeoffs, and decisions that affect the MANPRINT
issues of a system. In this phase of NDI, the SM provides a central
document that contains the necessary MANPRINT information to support
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preparation of the solicitation document.

9.3 The Source Selection Plan (SSPI

a. The Source Selection Plan defines the Army's approach on how
it will purchase what it wants. The SSP is the written guide for the
source selection process, describing: how proposals iill be solicited
from industry; how they will be evaluated; and negotiation
procedures.

b. In order for MANPRINT to impact the selection of the final
product, it is important for MANPRINT to be factored into the SSP.
The SSP has no set format, but typically consists of two
parts--organization, membership, and respunsibilities of the source
selection team, and evaluation criteria and procedures for proposal
evaluation.

c. References 9d and 9e detail the organization considerations
and address MANPRINT integration in the planning of the procurement.
MANPRINT is a separate area of evaluation (Reference 9g), although
the manner in which it is considered and the relative importance
placed on MANPRINT may vary. Two primary areas that must address
MANPRINT are the evaluation criteria and the evaluation procedures.

1) The evaluation criteria are weighted factors that should
reflect the value that the Army places on each element. The weighting
of MANPRINT should reflect the degree to which soldier performance
and supportability impacts on the system effectiveness and
availability.

2) Two approaches are currently used to evaluate MANPRINT in the
source selection--MANPRINT as a single element and MANPRINT as an
in:egrated function. The method that is selected will be dependent
upon the complexity of the system being evaluated.

9.4 The Solicitation Document

The primary task of the solicitation document--Invitation for
Bids (IFB), Request for Quotation (RFQ), or Request for Proposals
(RFP)--is to convey to industry what it is that the Army wants to
procure in terms of system performance. The solicitation document
can range from the Functional Purchase Description used with a
Category A NDI, such as a flashlight, to a detailed RFP in more
complex procurements, such as in the Mobile Subscriber Equipment
(MSE) acquisition.

9.4.1 MANPRINT in the Solicitation Document.

The MANPRINT input to the solicitation document will depend on
the type of the procurement selected--sealed bid or negotiation.

a. MANPRINT evaluation under sealed bidding (one-step) is
restricted to bid samples which are examined for characteristics
specified in the invitation for bids. Under sealed bidding, award is
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predicated on price alone. If additional information addressing
MANPRINT issues is required; then two-step sealed bidding or a
Request for Proposal should be used. The use of bid samples in the
one-step sealed bid should be considered in cases where most desired
product characteristics can be adequately described in the
specifications. The opportunity for MANPRINT evaluation is limited,
and the procurement agency should consider the use of bid samples as
the method of choice in determining if the proposed NDI will be
operationally suitable in an Army environment. Bidders may be
reqvired to submit information as a part of the bid process to
address specific MANPRINT issues and concerns not determined from the
market investigation (MI). The IFB must be structured to:

1) State the evaluation methods and criteria to be used in
assezsing bid samples. The solicitation lanquage.should permit the
disqualification of an offeror if the Army determines that the
proposed NDI fails when soldier-in-the-loop performance is evaluated.

2) State the use to be made of the bidder's submission of
MANPRINT information. If the Army's assessment is to be used to
disqualify less than adequate bidders, the IFB must specify the
conditions which must be met if an offeror is to qualify tased on the
adequacy of the response to the Army request.

b. In the two-step sealed bi, the approach is similar to that
described above. In the two-step method, the first sv. is used to
determine those offercrs who are in a competitive Lange from a
technical standpoint, and the solicitation should address the factcrs
cited above. MANPRINT should become one of the important
discriminators in selecting among the competing offerors. The
two-step method is used primarily in procuring high cost, complex NDI
systems. In these complex NDI's, the qualification testing is
determined by a formal Test Integration Working Group (TIWG) and
reflected in the TEMP. In many ways, the qualification testing and
evaluation assume the proportion and intensity of a development
Initial Operational Teoe and Evaluation (IOT&E) program. The
evaluation of MANPRINT is built into the soldier performance
assessment in the same manner as in a developmental effort.
Consequently, MANPRINT requirements must be inserted in the RFP.

9.4.2 MANPRINT in Negotiated Procurements Request For Proposal (RFP).

NOTE: Reference 9f provides comprehensive "how to" instructions on
MANPRINT in the RFP. In complex NDI procurements, there is
essentially little difference in the methodology. This section will
highlight th* essential elements and provide the NDI perspective, as
appropriate.

A typical RFP will have several sections which, together,
define the total system requirement. For MANPRINT to be successful,
the requirements of six domains (defined in Chapter 3) must be
integrated throughout the RFP. Depending on the category of NDI as
well as the complexity of the system, up to six areas can be
identified where MANPRINT should be addressed:

9-3



AMC-P 602-2

a. The Executive Summary - provides a synopsis of the key
elements of the procurement. The importance that the Army places on
MANPRINT can be emphasized by describing the impact MANPRINT issues
will have on the source selection. Normally an Executive Summary
will only be used with more complex, major procurements.

b. The Statement of Work (SOW) - describes the management and
technical effort to be provided under the contract and the work to be
accomplished to assure that system performance meets specifications.
Again, the SOW will normally be limited in scope. In an NDI
acquisition, you should have already determined that the system is
MANPRINT acceptable and the SOW will be limited to addressing
modifications and ruggedization.

c. The System Specifications - describe the system performance
and physical characteristics as well as any special testing or
examinations required to verify that system chi.acteristics are met.
The system specifications are normally the Functional Purchase
Description.

d. The Contract Data Requirements List (CDRL) - explalins what
information the contractor will be required to furnish, when, and in
what format. MANPRINT data'needs are tied to specific secti',ns of
the SOW or system specification. Standardized Data Item Descriptions
(DID) provide format and content guidance and, in many cases, can be
tailored. DID are cataloged in the Acquisition Management Systems
and Data Requirements List (AMSDL) . [See Appendix D for MANPRINT
related DID.]

e. Instructions to Offerors, Section L - provides specific
details on what must be addressed in the offerors' technical proposal
to include planned activities such as testing, safety programs, and
MANPRINT. Additionally, in an NDI solicitation, specific information

b; be r:t.que ted from the offerors regarding their products'
-." Aiance with identified system specifications.

f. Basis for Award, £ection M - explains to the offeror how his
technical proposal will be evaluated. Both technical criteria and
relative importance are provided.

9.4.3 MANPRINT In the SOW

The SOW defines the work to be performed by the contractor. No
more or less work will be performed by the contractor than is stated
in the SOW. In a Type A NDI procurement, the MANPRINT requirements
refloct information gathered from the Market Investigation and the
subsequent evaluation of MANPRINT conformity ivailable in the
marketplace. In Type B and NDI Integration, the SOW wiv. identify
any modificat'on or development goals. The SOW should be tailored to
complement statements contained in System Specifications. As
currently recoaimended, HANPRIWT domains appear in var:oua areas of
paragraph 3, Requirements. For cohesion, clarity, and understanding,
MANPRINT should appear as a single subparagraph of paragraph 3.
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9.4.4 MANPRINT in System Specifications

System specifications are generally not separately developed
for NDI acquisitions, and the Functional Purchase Description is used
to describe the item. System specifications, when used, provide
specific ranges of desired performance, usually through
identification of minimum and desired performance characteristics.
Specifications are written to be satisfied by the NDIs evaluated
during the MI but must not be written around a particular
m.anufacturer's product. Under current guidance, MANPRINT inputs can
be addressed in several subparagraphs (See following example ):

a. Performance Characteristics - should establish the "man-
in-the-loop" aspects of system performance goals. In this section,
performance requirements should be addressed in terms of achieving
identified soldier standards.

b. Physical Characteristics - should address any physical
characteristics of the hardware that are of concern to the MANPRINT
program. Physical capabilities of the target audience should be the
basis for establishing any constraints.

c. Safety - should contain the safety and health hazard
prov.i.sions required to minimize risks to personnel.

d. Hurian Fngineering Program - should address specific MANPRINT
csý-.n.:;ens such as constraints on allocation of functions to personnel,
p oeA nel-equipment. interface, or task criticality constraints
limic-inc the serious effec.ts of human error.

e. Manpower, Per'sonnel, &and Training - should include projected
cperatoL an.• ..mitainer limi.vations (numbers and types), sold,'i r
aptitude constraints, alic n'a,.i'ij. training burden constrr.,nts. The
preference for en•.ý.dded tr.iininc %hall be explicitly stateo.

f. Sp.1cial Testsr .-- ,'ximinations - should include any MANPRINT
specific tests prcosed !,%r the system or required for acceptance

4.2. Pbyvsil Czr"'ectsristLcs

4.2.1 Noise. All v% :siona of the CGSA will be modified, as required,
so as to restV:,ct noi. e levels to no more than 70 decibels when measured
at 7 meters anr ", moxt than 85 decibels when measured at the operator
station.

4.8 Special vests and Zxaninations

4.8.1 Noise Level Test. Voise levels shall '•.•.4 me In accordance witt
MIL-STD-1474 requirements and reported in the :..:Aat indicated by MIL-STD-
1474, Figure 7. A• a minimum: noise levels shOl be measured when equip-
ment is operating under full load. MIZL-STD-1474, raragraph 5.1.2.1.4 con-
tours shall be taken at not fewer than 12 equa! (horizontal) arc incre-
ments, one increment shall ioclude data from the noisiest position.
Additionally, the noise level at the typical operating position shall be
prov-ded as db(A) level. Failure to comply with MIL-STD-1474 provisions
shall constitute failure of this test.
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9.4.5 MANPRINT in the CDRL

a. The CDRL identifies what written reports or other
deliverable data the contractor will be required to submit concerning
SOW taskings. The goal is to limit information and can be enhanced
by tailoring the DID used--modifying the information required to what
is actually needed. An example of a CDRL entry is shown below:

NOIT SL ,SMON DOMfOM 40 AMPESSES
II DA 'O F S.A cow

I. •.. L 4. AMCPM-Z 1/C
AOCU Noise Mleasurement Report PP-Z One/R See 16 7 '

DI-H-1364 SON 3.8,7.J2,1 Ae C 1C ' ---

Draft to be submitted NLT 30 days after completioui of test. Governmen
requires 60 days for review. Final to be submitted 30 days after ,_i_ _

recelot of Government conments. - roTAL

NOTE: During the review of this document, it was recommended that
this specific example be replaced. Reason: Data items are
expensive. There is no need for DI-H-1336 to report noise because
MIL-STD 1474, paragraph 5.5, requires the same data. Because this
example brings out this important point, it remains.

b. Listed in Appendix D are some of the more common MANPRINT
related DIDs appropriate for use with NDI, and as the MANPRINT
program evolves, many of these will be updated and otherA will be
created. The current AMSDL should be consulted prior to ,dlection.
Because many of the DIDs were written before MANPRINT, several DIDs
cover more than one MANPRINT domain. Such DIDs should be given
priority for selection, since their use facilitates the integration
of the six domains.

9.4.6 MANPRINT in Instruction to Offerors, Section M

The offeror preparation instructions for NDI procurements will
require specific information from offerors regarding their products.
MANPRINT related information that may be requested includes:

a. A description of the performance and environmental behavior
of the offeror's product. The requirement for bid samples can be
included. See discussion of bid samples in paragraph 9.5--Source
Selection Evaluation.

b. Supporting evidence of the offeror's testing, including test
results, test data, and conditions.

c. Acceptance test plans for the system and its components.

d. Identification of military specifications and equivalent
standards that &re met by the proposed system. Offerors should
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identify those requirements which are not satisfied and provjde
justification for the difference.

e. Description of data, documentation, manuals, and training
materiels to be furnished.

f. Identification of types of skills and quantities of personnel
required to operate, maintain, and repair the item.

g. Certification that the item meets Army health and safety

requirements stated in the solicitation document.

9.5 MANPRINT in Source Selection Evaluation

NOTE: Re;:e~rnces 9d and 9e fully address the. source selection
evaluation process. Evaluating MANPRINT In an NDI acquisition is
accomplished in a similar fashion. This section will highlight the
essential eweierts and provide the NDI perspective, as appropriate.

MANPRINT in NDI is an evaluation process. The role of MANPRINT
in evaluating offerors' proposals must reflect the importance of
MANPRINT to the Army and be clearly defined in the proposal.

9.5.1 The Use of Bid Samples.

A physical demonstration of the system's characteristics, using
offerors' hardware and the specifications set forth in the
solicitation document, may be required. (Note: The use of bid samples
should be considered primarily in cases where most desired product
characteristics can be adequately described in the specifications.)
In order to capitalize on the advantages of NDI, it is often
necessary to accept an NDI product "warts and all". It is the
purpose of the bid sample to uncover gross MANPRINT deficiencies that
could lead to a bidder's disqualification and to reveal problems
which may not be of sufficient magnitude to disqualify a bidder but
which must be dealt with by the Army. For example, a non-critical
safety hazard may be found which would not disqualify the bidder;
the Army cannot ignore the hazard and would need to address the
deficiency to eliminate or reduce the risk. In some instances, a
caution or warning label, or modification of training would resolve
the problem.

9.5.2 Assessing the Best Value.

The Source Selection Authority should be provided with the
flexibility to make awards based on "best value" to the Government.
Because actual source selection must be based on the factors and
their relative importance as stated in the RFP (Basis for Award,
Section M), more front-end time, including war-Igaming should be spent
determining and weighting the critical evaluation criteria (i.e.,
MANPRINT) that wi11 form the basis for award. When technical
superiority is the overriding factor, ccst should have less
importance than technical factors to ensure the Source Selection
Authority has the nwcessary flexibility. Early involvement of the
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contracting officer and legal counsel is advised. As a major source
selection criterion, MANPRINT must ve highly visible and

consideration should be given to integrating it across the other
major evaluation areas. No other element, factor, or subfactor
within the same area should be weighted more than MANPRINT.

Figure 9-2 provides a simple example of how properly weighted
MANPPINT considerations can impact on the "best value" approach to
selection of alternative systems.

HOH

- $. III.•.

Figure 9-2--Selection of Alternatives

In this example, System A provides high performance when used by
soldiers with relatively low ability but at a higher cost. System C
can be procured at a relatively low life cycle cost but requires
soldiers with high ability to achieve high system performance. To
resolve the "best value" question requires considerationa of:

a. What is the system performance requirement? The primary
MANPRINT goal is to optimize system performance. As shown in Figure
9-3, if the required system (soldier-machine) performance level is

DABWY

Figure 9-3--Select ion of Alternatives (Performance)
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mid-point on the system performance axis, then all three systems can
achieve the performance criteria and are considered acceptable. The
best value approach attempts to avoid "gold plating" - the practice
of developing or purchasing systems with capabilities exceedi'ng
identified user needs.

b. What are the abilities of the Target Audience? Early on in
the MANPRINT process, the target audience is identified and described
in terms of aptitudes (minimum aptitude scores from ASVAB Testing),
skills (from type training), and ability. As shown in Figure 9-4,
consideration of those abilities should be incorporated in
demonstrations by including a cross section of the target MOS.

SYSTEM

TARGET AUDIENCE AiLJTYV7

Figure 9-4--Selection of Alternatives (Ability)

9.6 Follow-On Test and Evaluation

a. An important advantage of NDI is reduced acquisition time.
This is accomplished, in part, by minimizing Army testing on NDI.
General guidance is :hat the Army will not test when existing data -
from industry or other sources - provides the Army with reasonable
answers.

b. An updated TEMP is required for the Production and Deployment
Phase. The TIWG-TEMP process ensures that testing requirements will
be tailored to each specific system and will be described and
justified in the TEMP and specifically approved by the program
decision authority.
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9.7 Qhanter Refar~benge

ge. AMC-TRADOC PAM 70-2. Materiel Acquisition
Handbook

Ob. MIL-HDBK-245, Preparation of Statement of

Work (SOW)

9c. MIL-STD 490, Specification Practices

9d. AMC PAM 715.3, The Source Selection Proces

go. "MANPRINT in the Source Selection Prooe"',
Draft - December 18M

91. AMC Pam 602-1, MANPRINT Handbook for RFP
Developtent

9g. *MANPRINT in the Evaluation Process', ASARDA
Letter dated 28 August 1986.

9h. AR 70-10, Test and Evaluation

9i. DA Pam 70-21, A Test and Evaluation Guide
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MAP TER 10
AN'PRINT AMD TRANING DEVICES

10.1 Training nevices (TD) - GCn'rAl

a. There has been an enormous growth in the need for and use of
training devices and simulators to reduce the high costs associated
• w.hth t- actual use of weapon systems and equipment for training
purposes. Training devices, such as items that incorporate hardware
and software, may be more complex than the systems they replicate.
For example, a maintenance trainer must realistically simulate
multiple failure modes of the actual equipment without damage to the
device. This may require increased complexity in the electronics and
wiring, use of microchip technology not present-in the replicated
system, and ir orporation of unique components so that parts can be
electronically "failed" without actual damage. The complexity, the
potential for increased soldier-system interface, and, in system
specific devices, the primary system dependency on the TD to develop
and maintain requisite skills, requires MANPRINT to be an integral
part of the TD acquisitions.

b. This chapter provides an overview of TD acquisitions with
emphasis on NDI training devices. To enhance understanding, a brief
review of TD in general and discussion on MANPRINT in development
training devices is also presented.

10.1.1 Categories of Training Devices.

Training devices are classified in two broad categories:

a. System specific - designed, developed, or procured to
support a specific system, such as the TOW missile trainer.

b. Non-system specific - designed, developed or procured to
support general training, such as the MILES system which supports
training with multiple systems and soldiers.

10.1.2 Training Device Requirements.

The acquisition of traininC devices pa:allels the materiel
acquisition process in general. The requirement for training
devices, however, can be presented in any one of three forms:

a. Training Device Requirement (TDR). The TDR is a formal
requirement for the development of a non-system specific training
device. Chapter 5, AM.-TPADOC Pam 70-2, provides a description of
both the process and format for a TDR.

b. Training Device Appendix to a ROC. The training device
appendix to the ROC is used for a system specific training device.
Xt provides for concurrent development of the training device with
the system. The format and process are the same as for the TDR.
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c. Commercial Training Device Requirement (CTDR). The CT:R is
an NDi approach to training device acquisitions and iv discussed
separately later in this chapter.

10.1.3 MANPRINT in Training Device Acquisitions.

The perspective of MANPRINT in TD acquisitions differs from
that of the system being supported. The abilities of the operator,
maintainer, and support personnel are still central to the
objectives. However, the focus is on the people--military, civilian,
and contractor--as they relate to the training device. The trainee
(military) is the recipient or beneficiary of the training. The
operator is the person (military, civilian, or contractor) who
operates the training device, such as an Instructor-Operator or
Exercise Initiator. Much of the effectivene*s of a training
device--training transfer, critique capabilitiet--depend upon the
external operator and, therefore, his/her position should be
scrutinized for MANPRINT impacts. The maintainer is the person who
troubleshoots and repairs the training device. The support personnel
are those who support the training device. Training device
effectiveness and cost effectiveness are key aspects of training
device acquisitions and are addressed at the training device level as
well as the primary system level.

a. Development Training Devices. In system and non-system
specific training device development, MANPRINT impacts the design
decisions the same as in the traditional acquisition process. The
MANPRINT issues and concerns are developed as the TD develops. The
TDR format parallels the ROC format and the MANPRINT involvement in
defining essential man-in-the-loop characteristics as well as the
MANPRINT assessment of domain-related areas does not differ.

b. NDI Training Devices. Commercial training devices (CTD)
are a unique category of materiel that is often overlooked when
discussing the material acquisition process in general and NDI in
particular. CTDs, while typically NDI in nature, are not procured
through the NDI acquisition process. The remainder of this chapter
will outline an approach to integrate MANPRINT in commercially
available training device procurements, i.e., those utilizing a CTDR.

10.2 CommerciAl Training Devices ICTD)

10.2.1 What is a Commercial Training Device?

Commercial training devices include both system and non-system
specific items acquired to support military training. CTDs are
commercially available with no R&D effort required to alter the
device to meet the training need.

10.2.2 Commercial Training Device Categories.

CTDs are categorized by cost and initiating agency. The CTD
category impacts on the processing, who has approval authority, and
who the procurement agency for the acquisition will be.
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a. Cost. CTDs are divided into two funding categories:
Expense items - those which cost less than $5,000 per unit; and,
Investment items - those which cost more than $5,000 per unit.

b. Initiating Agency. CTDs are further categorized into two
initiation categories: Army-wide CTD; and, MACOM peculiar CTD. An
Army-wide CTDR is initiated by the proponent training developer to
address specific training needs. A MACOM initiates and prepares the
CTDR when they identify a training deficiency or need peculiar to the
command that can be satisfied by a commercially available device.

10.2.3 Commercial Training Device Acquisitions.

a. CTD Acquisition Process.

1) Chapter 5, AMC-TRADOC Pam 70-2, provides a description of
the processing and format for both an Army-wide and MACOM peculiar
Commercial Training Device Requirement (CTDR). It is important to
note that the CTDR is the program initiation document, the staffing
and coordination document, the requirement document and the program
approval document.

2) Unlike an NDI acquisition, there is no formal requirement
for an IEP, MI, generic requirement document, or open competition. A
CTDR may be written based on a specific item from a specific source.
CTDRs are NDI acquisitions and are not exempt from the requirement
for a SKI-.

b. Procurement Approval. CTD procurements can be approved at
varying levels, depending on the cost and initiating agency.

1) MACOM peculiar CTDR. If the total procurement is less than
$5 million, the MACOM has app&.oval authority with TRADOC and AMC
concurrence. From $5 to $500 million, AMC and ThADOC are the joint
approving authority. Above $500 million requires HQDA approval.

2) Army-wide CTDR. If the total procurement is less than $15
million, TRADOC is the approving authority. From $15 to $500 million,
AMC and TRADOC are the joint approving authority. Above $500 million
requires HQDA approval.

10.3 MANPRTNT Ag lfcations in CTD Acoujiitionn

Due to the high dollar amounts involved in CTD procurements and
the unique procurement process, it is important to look at the area
of commercial training devices and MANPRINT, and develop a strategy
that addresses human performance as an integral part of the
acquisition process.

10.3.1 MANPRINT Responsibility.

Minimum guidance currently exists on how to address MANPRINT
considerations in CTD procurements. It is incumbent upon the training
community ds a whole and training developers individually to accept
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responsibility as MANPRINT advocates and managers.

10.3.2 Integrating MANPRINT in NDI Training Device Acquisition.

a. Training involves the interaction of the trainer, available
training resources (time, dollars, facilities, and TD), and the
soldier. MANPRINT is concerned with optimizing this total system
performance.

(1) The need for a training device is determined based on
detailed front-end analyses under a process titled Systems Approach
to Training (SAT). By using SAT, training requirements will be
identified. (See Reference 10e.)

(2) All proposals for training devices shouldbe submitted with
detailed descriptions of the training deficiency.

b. When considering the acquisition of a training device, the
issues and supporting questions (Appendices A and B) previously
developed can be utilized in evaluating the proposed CTD. MANPRINT
concerns and constraints must be resolved or satisfied by the CTD
acquisition. MANPRINT Questions for Market Investigation, Appendix
B, should be utilized to determine if a commercially available
training device will satisfy the training deficiency and fit within
MANPRINT constraints. The approach to identifying the human
performance issues associated with operating, maintaining, and
supporting the commercial training device should parallel, although
less formally, the procedures used in an NDI acquisition. An example
of some selected questions to be addressed is shown in Example EX-!0.

EXAMPL EX-10- SAMPLE
COMMERCAL. TRAINING DEVICE

CILE51ONS

(PAGE 10-6

C. When dealing with a CTD, integrating MANPRINT is
accomplished by addressing MANPRINT issues in the Commercial Training
Device Requirement (CTDR). The CTDR is the sole document that is
used in identifying the need, coordinating the requirement, and
receiving approval for the acquisition. Specific areas where
MANPRINT can be addressed include:

(1) Paragraph 5 - Characteristics. Highlight soldier
performance requirements (such as complexity of trainer operation,
compatibility of maintainer training requirements, safety features,
etc.) as an integral part of essential performance characteristics
description.
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(2) Paragraph 11 - Impacts. Subparagraph b addresses manpower
and personnel. Include safety, health hazard, and HFE implica.icn.s
if issues exist. Provide comments on how the deficiencies will be
dealt with or worked around. A sample of how MANPRINT can be
addressed is provide in Example EX-lI.

l XAMPLE E-X-11- SAMPLE/
/MANPRINT IN ACTDR/

(PAGES 10.7 to 10.5)

10.4 Chapter References

FOR ADDrT/ON&AWORN k TON ON
CHAPTER 10, REFER TO.

10a. AR 602-2, Malnpower and Personnel

Integration (MANPRINT) in ft Maternel
AcqlUwstion Process

lOb. AMC-TRADOC PAM 70-2, Materiel Acquisition
Handbook

1Oc. "The MANPRINT Primer'% April 1987

10d. AR 350-38, Training Device Policies and
Procedures
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Mzuc. w~ch houd be asked In corqwictiori with seekting a conwiiercial ftrni device (CTD).

and support the device? Is fthe a predecessor system? Abilnty of riae operator anid maintainer to
It so. can the manpower be transfered? If toe device perform all required functions within
generates a new manpower requirement, can fte Army Me. mie Un'dts ifteform to standard)
support it? If not, who pays the manpower bill?
PERSONNEL
What aptitudes are required to operate, maintain. and ApIRt.d. Of fte operators and maintainers
support the device? Are aptitudes compatible with rqkdto perform tv.ssary fu.nctfons

*existing aptitude requirements In operator and main. end~ abll*t of Army to support Mhe per-
tainer MOS? Will additional personnel be required to somoa requiremnents of the new system.
be recruited? Will new MOS or ASI be required?

TRAINING
How will Individuals or crew* be trained to operate Ability to train TO operators and maln-
and maintain the device? Is training cornpatable with ta/flee. Reeources required to support
with operator and maintainer experience? Will contrac- the new system. Impacts on skill dave/-
tar training be provided? ... beyond new equipment opMent (Aptillude *training).
training? Will the device be utilized In sufficient
density to require the establishment of an Army
training program?
HEALTH HAZARDS Ability to perform within the training
Does the device Involve: laser? noise? vibration? vbmw'ret arld to sustain operator and
fumes? What repair rnaterilsl are required? ;iai~ntainr performance (normally con-
What precautions, must operators anid maintainaer sidered for Jong term lfl~act).
take? Are there environmnental limitations to using
the device?
SAFETY Ability to perform all tasks and to sus-
Have considerations of back blast or misfiree of training tahi iperator and maintainrw performance
rounds been addreessed? is toe devioa free of shoc (nrmaly consderd for short term
haZards? What safety feature are Included? Has Invact). hlyacts oni reability (system
safety been addressed in M"anin? MOilW* due to offors).
HUMAN FACTORS
Can insatructore operails Instrucor stations? A100Y) to perorm .1 Utn Mhe system
Are oomponeru acoesible for ease of maintenance? Are conrskfr ki~bacts on abIity to per-
safety devce (over-ride #*%hoes, emeroency off, etc.) lotm to allandarft
immediatel accessible?

Erxample ErX-lO - Sample Commercial Training

Device Questions
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REFRXXORATION AND AIR CONDITONING TRAIN ING DEVICE

1. Title
a. Refrigeration an Air Conditioning Training Device,

b. CARDS 0 1234

2. Category: Army-wide; more than $5,000.

3. Currently on hand: None

4. Justification: (Justification of why the Rtem is needed and what training
or functional improvement is expected. ) This equipment will support
skills and knowledge training in the ISD identified task* and soldisers Mmanua
tasks listed in Annex B. A Training Device Study (TDS) is at Annex A.

5. Characteristics: (Omitted - Available specifications, and literature.)

%Thesysornmustbe perbleby soldiers holding MOS 52D in~ grades E-3 to E-5.
Ilnitial operator training shall not exceed more than two weeks (S0 hours) of contractorl

straining. Technical and operational manuals shal be of sufficint detail to allow
ttraining of operator and maintainer personnel in all essential tasks necessary for
t~the operation and scheduled maintenance functions of the training device.

6. Distribution: U.S. Army Transportation School, Department of Marine and
Terminal Operations, Fort Eustis, VA 23604

7. Source: Hampden Engineering Corporation, East Longmeadow, MA 01028

a. cost:

a. Cost per htem: 627b. 250.
b. Total Numnber of Noema to be Procured: I
c. Total Procurement Cost: 5276, 250.

9. Date Required: I October 1968 (Omktted: hIrrac II not received when
requested.)

10. Support Organization:

a. Unit Maintenance - USATSCH, Training and Audiovisual Support Center

b. Ienoemdiate Maintenance - USATCFE, Dkecorate of Industrial Oper-

Example EX-11 - MANPRINT In a Commercial

Training Device Require~nent (CTDR)
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11. Impacts: (bait any MANPRINT shortfalls (tradeoffs) and how they will be
accomodald

a. No construction will be required.

b. MANFPMOE:N additional authorizations needed 1br support

S PERSONNEL: Requires two dedicated instnxfor One avai~lal. Two assist-
Sant instructors will be trained and alternated to meet roquirremnts and

maintainproficioncy.

c. Will not replace or support any other device.

d. No special transportation requirements..

12. Spare Parts (See attached list -Omintted)

FY68 FY89 FY90 FY 91 FY92

$500 $1000 $1500 $1500 $1500

13. Special Tools: (See attached list.- Omitted)

FY88 FY89 FY90 FY 91 FY92

$9460 ....None Required---

14. Funding Summary:

FY88 FY89 FY90 FY 91 FY92

Investment 1/$278,450 - -

O&S $ 9,960 1000 1500 1500 1500
MILCON..... .......... None Required ........

ANNEX A - Distriution Plan

Exa~mple EX-11 - M"ANPINT In a Commercial

Training Device Requirement (CTDR)
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The proponent of this pamphlet is the U.S. Army Materiel
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and Blank Forms) to Commander, HQ AMC, ATTN: AMCDE-AQ, 5001
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APPZNDIX A
QUESTIONS SUPPORTING MI0MPRINT CONCWRNS

TZSS•Tl ErFECT HERA (MATRTX POSITION 11

SOLDIER-MACHINE INTERFACE: The probability the soldier will be able
to perform all tasks to standard in the operational environment.

What tasks (by position) are required to be performed to make
the system operate at prescribed performance levels?

How many operators are required?
How is workload distributed?
Have "off-equipment" tasks been considered?

Can impacts on system performance at various manning levels
be predicted?

What is the minimum crew required?
How will degraded manning affect performance?

Can the Army's target audience operator perform all tasks to
standard?

Who was the system designed for?
How does the Army operator compare?
Which tasks are the most difficult?
Which personnel characteristics are critical?
Will MOS standards have to change?
Is a new MOS needed?

Are new or difficult tasks required?

What type of training is needed? Are doctrinal changes
needed? How long must training be?
Will all critical tasks be taught?
How will the target audience do in training?
What is the projected attrition rate?
Will performance standards be met?
How does this compare with existing training?

What training strategy must be employed?

How much sustainment training is needed?
Does the unit have time available?
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QFJZST IONS SUPPORTING )WIP1ZNT CONC:RI;S

Is a training device availaEl?
Will the training device be oeded in the unit? In the
institution? Is embedded training possible? desirable?

HUMAN FACTORS!

Were soldier-machine analyses used during system development?

Task analysis?
Functional analysis?
Workload analysis?
Was performance tested under actual conditions?

Will the system design enhance performance?

What design standards were used?
How do they compare to Army standards?
Was the operational environment considered?
Do controls and display layout optimize use?

HEALTH AND SAFETY!

Have all potential safety and health hazards associated with
the system been identified, evaluated, and eliminated?

Has the contractor utilized any system safety program
during design and fabrication of the system?

Were any hazard analyses conducted?

Are there lessons learned or historical accident data
applicable to this system?

What were the safety design requirements used?

What safety testing has been conducted? To what
standards and by whom?

Are there any unique safety features, restrictions and
special procedures applicable to this system?

Are there any known safety and health hazards that have
not been eliminated or controlled?

What is the safety supporting documentation available for
milestone decision reviews?

Do technical publications contain warnings, cautions and
proper procedures for safe use of the system?

Are there any specific safety issues applicable to type of
system being evaluated (i.e. DOD Hazard Classification)?
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QUESTIONS SUPPORTING MANPRINT CONCERNS

iSSUE: EFFECTIVENESS (MATRIX POSITION 2)

UNIT EFFECTIVENJESS: The probability that the unit will be able to
perform all tasks and missions to standard in the operating
environment.

How many systems are to be fielded?
Can the proposed system integrate with existing systems?
Is it dependent on other systems?
Will additional unit tasks be required?
Can all the systems be sustained in unit opeiations?

Can unit personnel perform tasks to standards?

What interface tasks exist?
Are they complex?
Can supervisors perform additional tasks?

Will the unit be receptive to the equipment (user acceptance)?

TRAINING *

Can the unit sustainment training be accomplished?

How much time must be used?
Will supervisors be trained?
Is a unit training device required?
Is embedded training appropriate?

What range of threat is envisioned for system employment?
Will doctrine or tactical training be required?
Will all envisioned threats be trained?

HUMAN FACTORSi

What are the mean times to deploy and recover (setup for
operation and shutdown after operation)?

What are the impacts on mission relevant tasks of mission
induced human stress?
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QUESTIONS SUPPORTING MANPRINT CONCERNS

TSSUE! EFFECTIVENESS (MATRIX POSITION 31

TOTAL SYSTEM PERFORMANCE: The probability that all of the different
elements will interface correctly to achieve total system
performance.

What impact will introduction of the system have on the
organization's combat effectiveness?

What organizational changes will be requ.ired?
Will the overall operational and support concept be
supportable?
Are total manpower requirements within Army constraints?
Are sufficient authorizations available to man the
system?

Can the personnel system support the system?

Are personnel distribution problems created?
Do grade structures support promotion standards?
Are problem MOS used?
Will increased overhead (TTHS) be created?
Will new MOS be created?

Can the training strategy be supported?

Is institutional training within constraints?
How many additional instructors are required?
How will supervisors be trained?
What resources will be needed to support the training
devices?
Will training manuals be available?

What will be the impact on the U.S. Army Reserve and National
Guard?

Will the predecessor system be transferred?
Will the new system be fielded within the U.S. Army
Reserve or Guard?
If not, are the predecessor and new system compatible?
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QUESTIONS SUPPORTING MANPRINT CONCERNS

ISSUE: SUPPORTABILITY (MATRIX POSITION 4)

SOLDIER-MACHINE INTERFACE: The probability that soldiers (or
intended maintainers) will be able t: perform all installation or
maintenance tasks to standards under operational conditions.

What preventive maintenance tasks are required?

At what intervals?
How long do the tasks take to accomplish?
Are any tools, new tools or special tooLs required?
What materials are required?
Is a checklist available?

What operator repairs can be made?

What diagnostics are available to different! .. e?
What materials are required?
Do operator repairs require additional persoj iel due to
parts placem,.nt, task difficulty, etc.?

Can operator maintenance be accomplished by the target
audience?

Was the system designed for maintenance ease?
How complex are the repair tasks?
What other off-equipment tasks is the maintainer
responsible for?

What training is required to enable repair performance?

How complex are repair tasks?
How frequently will the skills be called upon?
Which required skills are compatible with current
requirements?
What new skills will be required?
What hazards are associated with the equipment repair
that will require training?

SYSTEM SAFETY!

What hazards are associated with the equipment?

What cautions must be taken to avoid injury or damage to
the equipment?
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QUESTIONS SUPPORTING MAXPRINT CONCERNS

Is any protective or safety equipment required? If so,
is it available?

HEAT.TH HAZARDSi

Does the equipment contain any hazardous material?

What precautions have been taken to limit or eliminate
exposure?
What protective equipment is required in handling?
Can the material interact with other agents to form
hazardous or toxic substances?

Do repairs require the use of toxic or hazardous substances?

Wha: precautions are required for use?
What special handling is required?

Can unintentional or accidental actions or activities by
maintainers or operators -expose unsafe or hazardous
conditions?

HUMAN FACTORS:

Can soldiers who are dressed appropriate to the
environments of interest operate and maintain the item?

Are tools provided with the item or in the TO&E adequate to
conduct Level 1 maintenance of the item?

Is the item designed such that operation and maintenance can be
accomplished in a manner which requires a straight forward
operator-maintainer training and limited recall of trained
details?

Can typical maintenance tasks (air filter replacement,
cleaning, oil filling, etc.) be conducted without the need for
special tools? Is access for all maintenance actions adequate?

A-7



AMC-P 602-2

QUESTIONS SUPPORTING MANPRINT CONCERNS

ISSUE: SUPPORTABILITY (MATRIX POSITION 51

UNTT EFFECTI,':NESS: The probability that support units will be able
to perform required support to standard within the projected
operatioral environment.

What maintenance tasks will be required at the support unit
level?

How many echelons of maintenance?
What tasks are required at the intermediate level?
Can existing mechanics be used?
What special tools are required?

Can intermediate maintenance tasks be accomplished by the
target audience?

What aptitudes are r' uired?
What is the repair task difficulty?
Are new types of tasks created?

Will the right people be available in support units?

Are new MOS required?
What grade levels are required?

What training is required for support personnel?

How frequently will tasks be done?
Do requisite skills already exist?
Will sufficient systems be fielded to justify special
training?
Will special diagnostics be used?
How much training is required (time, cost)?

HUMAN FACTORS-.

Is the item designed such that a full range of soldiers can
transport, handle, drive, etc., the item without becoming
excessively fatigued?

Does the item provide adequate feedback to the maintainer of
maintainer actions?

Is labeling of the item adequate to guide maintainer actions
and to cause maintainers to avoid uncontrollable hazards?
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QUESTION$ SUPPORTING MNKPRINT CONCERNS

ISSUE* AVAILABILITY (MATRIX POSITION 6)

SOLDIER-MACHINE INTERFACE: The probability that the system will rnee:
performance criteria as often as required.

Can task performance be sustained?

How long?
How often?
Are redundant crews required?
Can operators repair the system? What level of on-site
maintenance is required?
What is the effort of continuous operations?
What are casualty projections?

Can the soldier perform the tasks required to sustain
operations?

Are they complex?
Do they put the soldier at risk?
Do they maintain soldier motivation?
Is the Test, Measurement, or Diagnostic (TMDE) Equipment
easy to use?

How much sustainment training is required?

Can the unit sustain soldier skills?
How often must they be trained?
Is embedded training incorporated?
Is crew cross-training facilitated?

What hazards are associated with continued operation of the
system?

Is the soldier at risk during the use of the system?
Can safe emergency procedures be taught?
Is protective equipment required during operation or
repair?

MFALTH H.A7APflS

Does operating or repairing the equipment expose the soldier to
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QUESTIONS SUPPORTING MANPRINT CONCERNS

health hazards?

Will continuous operations increase the hazard?
Will soldier fatigue or stress caused errors increase t-e
hazard?
Can precautions be realistically used on the battlefield?

HUMAN FACTORSe

Are the tasks facilitated by equipment design?

Does workload consider continuous operation?
Are reload-refuel-repair tasks c:mpie. Qr dangerous?
Can the soldier sustain the physical or mental task
performance?
Will information flow hamper continued operations?

Is the equipment reliable?

Can the soldier depend on the system?
How difficult is it to fix?
Is it too cumbersome?

Is the system dependent on other systems for continued
operation?

Is this interface sustainable?
Can autonomous operations be initiated?
Can autonomous operations be sustained?
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APPENDIX B
KARPRINT QUESTIONS FOR MARKET IX STZGATION

(NOTE: Questions 1-14 and 16-22 should be addressed during a Market

Investigation for Training Devices)

1. How many people are required to:

a. operate the equipment (Make it work)?
b. Maintain the equipment?

2. What are the critical tasks for each person or position? What
are the typical achievements (time and accuracy) for each
critical task?

3. For what type of operator and maintainer was the system
designed? Describe in the following terms (high to low ranges
rather than average figures):

a. Experience level
b. Physical characteristics

sex
hearing
sight
strength capacity (upper/lower extremities)
anthropometric dimensions

c. Psychomotor ability
d. Aptitude (mental ability)
e. Education
f. Special training

4. What training courses are provided for operators and
maintainers? What training does a typical operator and
maintainer receive?

a. Describe the content of the course.

b. What are the performance objectives of the course?

5. What performance data (in time and accuracy) for the critical
tasks, as a function of type of personnel and training, was
achieved?

a. What level of equipment capability could be achieved when
used by the defined operator and maintainer?

b. What operator and maintainer characteristics were
determined critical or limiting factors in successful
task performance (mental capability, lifting capability,
memorization, eyesight, mechanical ability, etc.)?
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VA1ZAINT QUESTIONS FOR MEAX T INVESTIGATION

c. Which tasks are the most difficult to be performed
reliably?

d. Was there any evidence of mental or physical overload ozi
the operator and maintainer?

e. Were operational sequences, communications flow, access
to controls satisfactory for effective system operation?

6. Under what operating conditions was this performance data
obtained?

a. Physical location (shop, field, classroom)?

b. Environment?

c. Individual clothing and equipment worn by the performing
personnel?

7. What are the operator and maintainer position requirements of
the system?

a. Define the major roles and tasks for each
operator and maintainer.

b. Can the operator and maintainer positions be defined in
military terms (e.g. Military Occupational Speciality,
rank)? If not, what are the normal civilian
classification descriptions of the operator and
"'aintainer?

c. Have studies or demonstrations been conducted to
determine the impact of degraded manning on system
performance? What data relating degree of system
performance to level of manning is available? Is there a
minimum manning level required to achieve minimal system
performance?

8. What equipment usage rate and operational setting was used to
determine the operator and maintainer position requirements?

a. What equipment reliability, availability and
maintainability data exists (e.g. warranty history)?

b. What are the impacts of using the equipment outside its
design envelope in terms of equipment failure, increased
operator and maintainer workload, or increased potential
for injury to operator and maintainers?
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MANPRINT QUESTIONS FOR MARKET INVESTIGALTION

c. Were any tasks, besides specifically operating or
maintaining the system, included in the position
requirement estimates?

d. Are there special or unique logistical support
requirements for the system?

e. Are any system peculiar or specialized tools required to
operate and maintain the system? If yes, describe.

f. Is the system dependent on external systems for normal
operation? If yes, describe.

9. Were design modifications made from earlier generation models
to improve operator and maintainer performance? If yes,
describe.

10. What operator and maintainer human factors issues have been
identified as potential influences on system performrnce (good
and bad)?

11. What actions were taken to ensure that controls and displays
are optimized for the operations?

a. What criteria was used to design controls and displays
and their locations?

b. Are warnings or emergency signals and alarms adequate to
alert operator and maintainers in the event of a problem?

12. What anthropometric standards were used as system design
criteria?

13. Has an. operator or maintainer training program been
established?

a. How much time does it take to complete the training
program?

b. What resources are required to employ this training
(material, equipment, facilities, etc.)?

c, What ratio of students to instructors is the program
designed for?

d. What type and amount of instructor training is required
to implement the training program?

e. Do you provide any type of instructor, operator, or
maintainer training?
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MANPRINT QUESTIONS FOR MARKET INVZSTIGATION

f. Was testing done to determine the degree of system
performance achieved by operators and maintainers after
the training?

g. How many hours of training per month are required to
sustain criterion performance?

14. What operational and training manuals are available for the
system?

a. At what reading grade level are these written?

b. Does their use facilitate operation or maintenance of the
system?

15. Is any type of training device used with the system?

a. How is this training device employed? Is it used in
initial instruction or for refresher training?

b. Does use of this device produce cost savings?

c. Are special material or facilities required to use this
device? How many instructors are required to employ this
device during training?

16. What hazard analyses have been conducted?

a. What safety data has been collected and analyzed?

b. What health hazard data has been collected and analyzed?

17. What is the historical accident rate?

a. What types or categories of accidents are reported? Are
any categories excluded from repotting?

b. Has an analysis been made which identifies accident
causes? Have any product improvements been identified as
a result of the analyses?

18. What were the safety design requirements used?

a. What codes or industry standards were applied?

b. What safety features are included in the product?

19. What safety or health testing has been conducted?

a. To what standards was testing conducted?

b. Who conducted the testing?
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KMAPRINT QUESTIONS FOR MARKET INVESTIGATION

c. Who evaluated test results? What were the results?

d. What is the noise level of this system when it is
fully operational (under load)?

20. Are there any unique safety or health features? If yes,
describe.

21. Are there any restrictions on usage? If yes, describe.

22. Are there any known safety or health hazards that have been
identified with the product? If yes, describe. What controls
are incorporated to minimize risks?
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APPENDIX C
ACRONYMS AND ABBREVIATIONS

-A-

AFQT Armed Forces Qualification Test
AMC U.S. Army Materiel Command
zkmrnn Army Medical Department
AMSAA U.S. Army Materiel Systems Analysis Agency (AMC)
AMSDL Acquisition Management Systems and Data Requirements

Control L1st
AOE Army of Excellence
AOSP Army Occupational Survey Program
AP Acquisition Plan
AR Army Regulation
ARI U.S. Army Research Institute
ARNG Army National Guard
ARTEP Army Traininq Evaluation Program
ARPRINT Army Program for Individual Training
AS Acquisition Strategy
ASAP Army Streamlined Acquisition Process
ASARC Army Systems Acquisition Review Council
ASI Additional Skill Identifier
ASIOE Associated Support Item of Equipment
ASVAB Armed Services Vocational Aptitude Battery
ATM Army Training Manual
ATSC Army Training Support Center

-13-

BCE Baseline Cost Estimate
EDP Battlefield Development Plan
BIT Built-in-Test
BITE Built-in-Test Equipment
BOIP Basis of Issue Plan
BOIPFD Basis of Issue Plan Feeder Data
BTA Best Technical Approach

-C-

CBTDEV Combat Developer
CBRS Concept Based Requirement System
CDR Critical Design Review
CDRL Contract Data Requirements List (DD Form 1423)
CFP Concept Formulation Package
CG Commanding General
CGSA Commercial Generator Sets and Assemblages
COEA Cost and Operational Effectiveness Analysis
CTA Common Table of Allowances
CTDR Commercial Training Device Requirement
CTEA Cost and Training Effectiveness Analysis
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ACRONYMS AND ABIREVIATIONS

C3 1 Command, Control, Communications and Intelligence

DA Department of the Army
DAC Days after Contract Award
DALSO Department of the Army Logistics Staff Officer
DAMPL DA Master Priority List
DAP Designated Acquisition Program
DASC DA System Coordinator
DCP Decision Coordinating Paper
DCSLOG Deputy Chief of Staff for Logistics
DCSOPS Deputy Chief of Staff for Operations and Plans
DCSPER Deputy Chief of Staff for Personnel
DID Data Item Description
DMDC Defense Management Data Center
DoD Department of Defense
DoDISS Department of Defense Index of Specifications and

Standards
DoDSTD Department of Defense Standard
DT Developmental Test(ing) - SEE "TT"
DTTP Doctrine and Tactics Training Plan
DUNS Data Universal Numbering System

-I-

E Environment
ECA Early Comparability Analysis
ECP Engineering Change Proposal
EMF Enlisted Master File
EPMS Enlisted Personnel Management Systen,
EOC End of Contract
ET Embedded Training
EUTE Early User Test and Experimentation

-F-"

FAT First Article Test
FEA Front End Analysis
FISO Force Integration Staff Officer
FM Field Manual
FOTE Follow-on Test and Evaluation
FUE First Unit Equipped
FYDP Five Year Development Plan

GFE Government Furnished Equipment

-2-
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ACRONYMS AMD ABBREVIATIONS

HARDMAN Hardware versus Manpower
HCM HARDMAN Comparability Methodology
HEL Human Engineering Laboratories
HEP Human Engineering Program
HFE Human Factors Engineering
HFEA Human Factors Engineering Analysis (MANPRINT Assessment)
HHA Health Hazard Assessment
HHAR Health Hazard Assessment Report
HQDA Headquarters, Department of the Army

1AP Independent Assessment Plan
IAR Independent Assessment Report
IAW In Accordance With
ICE Independent Cost Estimate
ICTP Individual and Collective Training Plan - SEE "STRAP"
IEP Independent Evaluation Plan
IER Independent Evaluation Report
IET Initial Entry Training
ILS Integrated Logistics Support
IOC Initial Operational Capability
IPR In-process Review
IR&D Independent Research and Development
ISP Integrated Support Plan
ITEP Individual Training Evaluation Plan
ITS Integrated Training System
ITSP Integrated Training System Plan

JMSNS Justification for Major System New Start - SEE "MNS"
JRMB Joint Requirements and Management Board
JTA Joint Table of Allowances
JWG Joint Working Group

LCSMM Life Cycle System Management Model
LOGSACS Logistics Structure and Composition System
LRRDAP Long Range Research, Development, and Acquisition Plan
LSA Logistics Support Analysis
LSAR Logistics Support Analysis Record

p--

MAA Mission Area Analysis
MACOM Major Command
MADP Materiel Acquisition Decision Process
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ACRONYMS AMD ABOREVIATIONS

MAMP mission Area Management Plan
MANPRINT Manpower and Personnel Integration
MARC Manpower Requirements Criteria
MATDEV Materiel Developer
MDEP Management Decision Package
MEPSCAT Military Entrance Physical Strength Capacity Test
MI Market Investigation
MIL-HDBK Military Handbook
MIL-STD Military Standard
MJWG MANPRINT Joint Working Group
MNS Major New System
MOPP Mission Oriented Protective Posture
MOS Military Occupational Specialty
MPT Manpower, Personnel, and Training
MRSA U.S. Army Materiel Readiness Support Activity
MSC Major Subordinate Command
MSE Multiple Suscriber Equipment
MTBF Mean Time Between Failure
MTOE Modified Table of Organization and Equipment
MTTR Mean Time To Repair

-N-

NBC Nuclear, Biological, and Chemical
NDI Nondevelopmental Item
NET New Equipment Training
NETP New Equipment Training Plan
NETT New Equipment Training Team
NLT Not Later Than
NTC National Training Center
NTE Not To Exceed

"-0-

O&O Operational and Organizational Plan
OMF Officer Master File
OSE Other Support Equipment
OT Operational Test(ing) - SEE "UT"
OTEA U.S. Army Operational Test Evaluation Activity
OTP Outline Test Plan
OTSG Office of the Surgeon General

-1-

p 3 I Preplanned Product Improvement
Pe Equipment Performance
Ph Human Performance
Ps System Performance
PAM Pamphlet
PDR Preliminary Design Review
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PEO Procurement Executive Office
PDM Program Decision Memorandum
PERSACS Personnel Structure and Composition System
PERSSO Personnel System Staff Officer
PI Program Initiation
PIP Product Improvement Progran
PPI Preprogram Initiation
PM Program or Project Manager
PMAD Personnel Management Authorization Document
PMD Program Management Document
PMO Preventive Medicine Officer
PMSC Preventive Maintenance Service Check
P0I Program of Instruction
PSE Peculiar Support Equipment

QE Quality Engineering
QQPRI Qualitative and Quantitative Personnel Requirements

Information

-R-
RAM Reliability, Availability, and Maintainabilty
RDA Research, Development, and Acquisition
RDTE Research, Development, Test, and Evaluation
RFP Request for Proposal
RFQ Request for Quotation
ROC Required Operational Capability

-8-

SAR Safety Assessment Report
SAT System Approach to Training
SC Specialty Code
SCP System Concept Paper
SDC Sample Data Collection
SECDEF Secretary of Defense
SMMP System MANPRINT Management Plan
SOW Statement of Work
SQI Special Skill Identifier
SOT Soldier Qualification Test
SS System Safety
SSC-NCR Soldier Support Center - National Capital Region
SSEB Source Selection Evaluation Board
SSWG System Safety Working Group
STRAP System Training Plan - formerly "ICTP"
STP Soldier Training Package
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TAD Target Audience Description
TAPA Total Army Personnel Agency - Formerly MILPERCEN
TC Type Classification
T&E Test and Evaluation
TDA Table of Distribution and Allowances
TDNS Training Device Need Statement
TDP Test Design Plan (can also be Technical Data Package)
TDR Training Device Requirement
TDS Training Device Studies
TEA Training Effectiveness Analysis
TECOM U.S. Army Test and Evaluation Command
TEMP Test and Evaluation Master Plan
TIWG Test Integration Working Group
TMDE Test, Measurement, and Diagnostic Equipment
TOA Trade-Off Analysis
TOD Trade-Off Determination
TOE Table of Organization and Equipment
TR Technical Report
TRADOC U.S. Army Training arid Doctrine Command
TRASSO TRADOC System Staff Officer
TSG The Surgeon General
TSM TRADOC System Manager
TT Technical Testing - formerly "DT"

UIC Unit Identification Code
USAR U.S. Army Reserve
USASC U.S. Army Safety Center
UT User Testing - formerly "OT"

-W-

WBS Work Breakdown Structure
WSSM Weapon System Staff Manager
WSSO Weapon System Support Officer
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APPENDIX D

RZEFRENCES AND SErCTED READING LIST

DnPARTMENT OF DEFENSE DIRECTTVES (DODDI

4105.62 Selection of Contractual Sources for Major
Defense Systems

5000.1 Major and Nonmajor Defense Acquisition Program

5000.3 Test and Evaluation

5000.39 Acquisition and Management of Integrated Logistics
Support for Systems and Equipment

5000.40 Reliability and Maintainability

5000.43 Acquisition Streamlining

DEPARTMENT OF DEFENSE INSTRUCTIONS (DODT)

5000.2 Defense Acquisition Program Procedures

5000.36 System Safety Engineering and Management

ARMY REGULATIONS (AR)

15-14 System Acquisition Review Council Procedures

40-5 Health and Environment

40-10 Health Hazard Assessment Program in Support of the Army
Materiel Acquisition Decision ?rocess

40-14 Control and Recording Procedures for Exposure to
Ionizing Radiation and Radioactive Materiels

40-46 Control of Health Hazards from Lasers and Other
High Intensity Optical Sources

40-501 Standards of Medical Fitness

40-583 Control of Potential Hazards to Health from
Microwave and Radio Frequency Radiation

70-1 System Acquisition Policy and Procedure

70-8 Personnel Performance and Training Program (PPTP)

Please refer to page D-8 for information on how to obtain
publications listed.
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(ARMY REGULATIONS Continued)

70-10 Test and Evaluation

71-2 Basis of Issue Plan (BOIP) and Qualitative and
Quantitative Personnel Requirements Information (QQPRI)

71-3 User Testing

71-9 Materiel Objectives and Requirements

310-3 Preparation, Coordination, and Approval of Department of
the Army Publications

310-49 The Army Authorization Document System

350-35 Army Modernization Training

350-38 Training Device Policies and Procedures

385-10 The Army Safety Program

385-16 System Safety Engineering and Management

570-1 Commissioned Officer Position Criteria

570-2 Manpower Requirements Criteria (MARC) of
Organization and Equipment

570-4 Manpower Management

570-5 Manpower Staffing, Standards System

602-1 Human Factors Engineering Program

602-2 Manpower and Personnel Integration (MANPRINT) in Materiel
Acquisition Process

611-101 Commissioned Officer Specialty Classification System

611-112 Manual of Warrant Officer Military Occupational
Specialties

611-201 Enlisted Career Management Fields and Military
Occupational Specialties

700-127 Integrated Logistic Support

Please refer to page D-8 for information on how to obtain

publications listed.
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CHIEF OF STAFF RECULATIONS (CSR)

71-3 Operational Testing and Evaluation Methodology and
Procedures Guide

11-2 Research and Development Cost Guide

11-3 Investment Costs Guide for Army Materiel Systems

11-4 Operation and Support Cost Guide for Army Materiel
Systems

11-5 Standards for Presentation and Documentation of Life
Cycle Cost Estimates

11-15 The Army Long-Range Planning System

DEPARTMENT OF THE ARMY PAMPHLETS (PAM)

11-25 Life Cycle System Management Model for Army Systems

70-21 A Test and Evalua 'on Guide

385-16 System Safety Management Guide

DEPARTMENT OF THE ARMY CIRCULARS (CIR)

600-82-2 The New Manning System

AMC REGULATIONS (AMC-R)

700-15 Integrated Logistic Support

AMC PAMPHLETS (A.MC-P)

602-1 MANPRINT Handbook for RFP Development

715-3 The Source Selection Process

AMC CIRCULAR (AMC-C)

602-1 Manpower ani Personnel Integration (MANPRINT)

TRADOC REGULATIONS (TRADOC-R)

350-7 A Systems Approach to Training

Please refer to page D-8 for Information on how to obtain

publications listed.
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351-1 Training Requirements Analysis System

351-5 Designation of Military Occupational Specialties
(MOS) and Additional Skill Identifier (ASI) Proponency

700-1 Integrated Logistic Support

TRADOC PAMPHLETS

11-8 Studies and Analysis Handbook

71-8 Analyzing Training Effectiveness

70-1 System Acquisition Policy and Procedures

PAM 70-2 Materiel Acquisition Handbook

MOU, dtd 15 MAR 84, Integrated Logistic Support

FTELD MANUALS (FM)

22-9 Soldier Performance in Continuous Operations

101-10-1 Staff Officer's Field Manual, Organizational, Technical
and Logistical Data

MILITARY STANDARDS (MIL-STD)

490 Specification Practices

882 System Safety Program Requirements

1379-3 Contract Training Programs

1388-lA Logistics Support Analysis

1388-2A Logistics Support Analysis Record

1472 Human Engineering Design Criteria for Military Systems,
Equipment and Facilities

1474 Noise Limits for Army Materiel

Please refer to page D-8 for information on how to obtain
publications listed.
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MILITARY SPECIFICATIONS

T-23991 Training Devices, Military, General Specification for

H-46855 Human Engineering Requirements for Military Systems,
Equipment and Facilities

MILITARY HANDBOOKS

MIL-HDBK 245 Preparation of Statement of Work (SOW)

DOD-HDBK 743 Anthropometry of U.S. Military Personnel

MIL-HDBK 759 Human Factors Engineering Design for Army Materiel

DOD-HDBK 763 Human Engineering Procedures Guide

OTHER RELATED

Aeronautical Human Engineering Requirements for Measurement
Design Std of Operator Workload
ADS-30

MANPRINT-RELATED AUTHORIZED DATA ITEM DESCRIPTIONS

A. MANPOWER

DIS-HFAC-80243 Personnel Planning Report
DI-ILSS-80077 Manpower, Personnel and Training Analysis Report
DI-ILSS-80114 Logistic Support Analysis Record (LSAR) Data

B. PERSONNEL

e Title

DI-H-1300 Personnel and Training Requirements
DI-H-7059 Human Engineering Test Report
DI-H-7068 Task and Skill Analysis Report
DI-H-25713B Task Listings Report
DI-H-33059 Qualitative and Quantitative Personnel Information
DI-HFAC-80243 Personnel Planning Report
DI-ILSS-80078 Personnel Performance Profiles
DI-ILSS-80115 LSA-015, Sequential Task Description Report

Please refer to page D-8 for information on how to obtain

publications listed.
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C. Training

DZ-H-1300 Personnel and Training Requirements
DI-H-7066 Training and Training Equipment Plan
DI-H-7067 Training Course Proposal
DI-H-7069 Training Course and Curriculum Outlines
DI-H-7072 Audio Aids, Master Reproducibles and Review Copies

for Training Equipment and Training Courses
DI-H-7076 Instructor's Utilization Handbook for Simulation

Equipment
DI-H-25711B Training Development and Support Plan Report
DI-H-25713B Task Listing Report
DI-H-25718B Trainer Functional Description Report
DI-H-25721B Training Support Requirements Report
DI-H-25724B Student Training Materials
DI-H-25728B Instructor Training Course Materials
DI-H-257745 Training Program Work Report
DI-ILSS-80047 Training Court Standards
DI-ILSS-80076 Training Program and Training Equipment Plan
DI-ILSS-80077 Manpower, Personnel and Training Analysis Report
DI-ILSS-80084 Training Material Outline
DI-ILSS-80143 Training Plan

D. HUMAN FACTORS ENGINEERING

DI-H-7051 Human Engineering Program Plan
DI-H-7052 Human Engineering Dynamic Simulation Plan
DI-H-7053 Human Engineering Test Plan
DI-H-7054 Human Engineering System Analysis Report
DI-H-7055 Critical Task Analysis Report
DI-H-7056 Human Engineering Design Approach

Document--Operator
DI-H-7057 Human Engineering Design Approach

Document--Maintainer
DI-H-7058 Human Engineering Test Report
DI-H-7059 Human Engineering Progress Report
DI-HFAC-80241 Human Factors Technical Report
DI-HFAC-80242 Human Factors Design Analysis Report
UDI-H-20002A Report, Design Review

E. SYSTEM SAFETY

DI-H-1321B Explosive Hazard Classification Data
DI-H-1329A Accident or Incident Report

Please refer to page D-8 for information on how to obtain
publications listed.
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DI-H-1336 Noise Measurement Report
DI-H-1838 Standard Operating Procedures for Hazardous

Materials
DI-SAFT-80100 System Safety Program Plan
DI-SAFT-80101 System Safety Hazard Analysis Report
DI-SAFT-80102 Safety Assessment Report
DI-SAFT-80103 Engineering Change Proposal System Safety Report
DI-SAFT080104 Waiver or Deviation System Safety Report
DI-SAFT-80105 System Safety Program Progress Report

F. HEALTH HAZARDS

DI-SAFT-80106 Occupational Health Hazard Assessment

DI-MISC-80123 Medical and Health Plan

OTHER PUBLICATIONS:

ALTMAN, James W., Human Engineerina Guid* to Er•ihpment Degign.
Washington, D.C.: U.S. Govt. Printing Officc, 1963.

CHAIKIN, G. and McCOMMONS, R., Human Factors Engineering Materidl
for Manpower and Personnel Integration (MANPRINT) Provisions
of the Reauest for Proposal (RFP). Aberdeen Proving Ground, MD:
U.S. Army Human Engineering Laboratory Technical Memorandum
13-86, October 1986.

Early Comoarabilitv Analysis (ECA1 Procedural Guide. Alexandria,
VA: Soldier Support Center - National Capitol Region, July 1987.

GUERRIER, Jose H., LOWRY, John C., Jones, Robert E. Jr., GUTHRIE,
Jerry L., and MILES, John L., Handbook for Development of mpT
Elements in the MANPRINT Assessment. Alexandria, VA: U.S. Army
Research Institute, ARI Research Product, draft dated July 1988.

KATZNELSON, Judah., A Compnter Program for Assessing Readability.
Aberdeen Proving Ground, MD: U.S. Army Human Engineering
Laboratory Technical Memorandum 4-80, February 1980.

KAPLAN, Jonathan C. and CROOKS, William H., A Coneopt for DaveloDing
Human Performanee Specificationa. Aberdeen Proving Ground,
MD: U.S. Army Human Engineering Laboratory Technical Memorarium
7-80, April 1980.

Please refer to page D-8 for Information on how to

publications listed.
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LOWRY, John and SEAVER, David, Handbook for Ouantitative Analysis c-
MANPRINT Considerations in Army Systems. Alexandria, VA: Allen
Corporation of America Report TR-86-1, June 1986.

MANPRTNT Primer. Washington, D.C.: Draft manuscript prepared by HAY
Systems Inc, for Office of the Deputy Chief of Staff for
Personnel, HODA, April 1987.

MANPRINT Risk Assessment. Alexandria, VA: Analysis Integration
Branch, Soldier Support Center-National Capital Region,
September 1987.

MANPRINT in thg Sourco Selection ProCess. Washington, D.C.: Draft
manuscript prepared by Automated Research Systems, LTD, for
Office of the Deputy Chief of Staff for Personnel, HODA,
December 1986.

MEISTER, David., Behavioral Analysis and Measurement Methods. New
York, New York: John Wiley & Sons, Inc., 1985.

MYERS, Louis B., TIJERINA, Louis, and GEDDIE, James C., Pos
military Standard for Task AnalysiS. Aberdeen Proving Ground,
MD: U.S. Army Human Engineering Laboratory Technical Memorandum
13-87, July 1987.

System MAN=RTNT Managepmnt Plan Procedural Cuide. Alexandria, VA:
Soldier Support Center - National Capital Region (ATNC-NM?-B),
February 1987.

Trainina Developers' Procedural Cuide - Training Devioce
Documentation. Fort Eustis, VA: U.S. Army Training Support
Center, Devices Management Directorate, January 1987.

Training Developers' Procedural -uide - Training Device Documentation
C. Fort Eustis, VA: U.S. Army Training Support Center,
Devices Management Directorate, July 1987.

Trainina Develooers' Procedural nulde - Conduct of Trainina
Effectiveness Analvses in Sunnort of Non-svystem Training Devices.
Fort Eustis, VA: U.S. Army Training Support Center, Devices
Management Directorate, October 1987.

WOODSON, Wesley E., H=man Factors Design Handbook. New York, New
York: McGraw Hill Book Co., 1984.

*ORDERlIG 1fITOlWaTZON"

DoD and Army Publications

Department of Defense Directives (DODD), -. partment of Defense
Instructions (DODI), Army Regulations (AR), Chief of Staff
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Regulations (CSR), Department of the Army Pamphlets (DA PAM), and
Department of the Army Circulars (DA CIR) should be requested through.
official publicaiton channels (for Army employees). All others may
request Army publications from Commander,Army AG Publications Center
2800 Eastern Boulevard, Baltimore, MD 21220 and DoD publications from
Superintendant of Documents, Government Printing Office, Washington,
D.C. 20402.

Military Specifications (MIL-SPEC), Standards (MIL-STD), Handbooks
(MIL-HBK), and Data Item Descriptions (DIDs) should be requested on

DD Form 1425 from Commander, Naval Publications and Forms Center,
5801 Tabor Avenue, Philadelphia, PA 19120.

Army Matariel Command fAMC)

AMC Regulations (AMC-R), Pamphlets (AMC-P), and Circulars (AMC-C)
should be requested from Headquarters, U.S. Army Materiel Command,
ATTN: AMXDO-SP, 5001 Eisenhower Avenue, Alexandria, VA 22333-0001.

Training and Doctrine Command (TRAnDOC)

TRADOC Regulations (TR-R), Pamphlets (TR-P), and Circul-rs (TR-C)
should be requested from Headquarters, U.S. Army Train_..g and
Doctrine Command, ATTN: ATCD-SP, Fort Monroe, VA 23651-5000.

U.S. Army Human Engineering Laboratory KHEL)

MEL Technical Memorandums and Reports may be requested from Director,
U.S. Army Humand Engineering Laboratory, ATTN: Technical Reports
Office, Aberdeen Proving Ground, MD 21005-5001.

U-S. Army Research Institute (ARI)

ARI Research Reports and Products may be requested from Commander,
U.S. Army Reseach Institute, ATTN: PERI-SM, 50001 Eisenhower Avenue,
Alexandria, VA 22333-5600.

Soldier Su2o;rt Center - National Capitol Reaion (SSC-NCR)

SSC-NCR publication can be requested from Commander, U.S. Army
Soldier Support Center - National Capitol Region, ATTN: ATNC-NMF-B,
200 Stovall Street, Alexandria, VA 22332.

HODA. Deputy Chief of Staff for Personnel (DCSPEP)

The MAqPURTNT Primer and 2MAN•RTIN in the Source Selection process can
be requested from Director, MANPRINT Policy Office, HQDA (DAPE-ZAM),
Pentagon, Washington, D.C. 20310-0300.

Defense Technical Tnformation Center (DTTC)

A general source (for government personnel and current contractors
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only) of R&D reports which have completed the editorial and clearance
processes is Defense Technical Information Center, Building 5,
Cameron Station, Alexandria, VA 22304-6145.

If in doubt about how to obtain a document, consult How to net It -
A cui: tn nfense-Re1Ated Information Resourcen published by the
Institute for Defense Analysis and available from DTIC under AD
Number All0000.
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